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Health and Long Life 
for Your Automobile 















Neither heat nor wear will break up the protecting 
film of Havoline Oil. It keeps your motor running 
. smoothly and at the least cost. It makes a difference 
in the lasting value of your car. Ask for your grade 
and in its sealed containers. 


INDIAN REFINING COMPANY New York 


Incorporated 


An independent company that produces 
and refines its own petroleum 























“It makes a difference” ~ 
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Patented 





Waltham Colonial A 


Extremely thin at no sacrifice of accuracy 


Maximus movement 21 jewels 
Riverside movement 19 jewels 


$200 to $325 or more 


depending upon the case 





The Waltham Scientific Method of Mounting Jewel 


Bearings that is so Important in Your Watch 


because a precious stone is the 

hardest known substance for use in 
this important function. The harder the 
material and the smoother its polish the 
less resultant friction. 


The chief problem confronting the old- 
time watchmaker when he first conceived 
the idea of using precious stones was a 
correct method to secure properly the 
jewels in the plates of the watch. 


To do this, he cut a seat in the watch 
plate, then with a sharp tool forced the 
metal over the edge of the jewel. 


[bes bearings of a watch are jewels 


So important was the necessity of securing 
the jewels rigidly in relation to their bearings 
(with the pivot hole exactly in the center and 
the jewel in perfect alignment with the plate 
and pivot so that the jewels could be removed 
easily for cleaning or repairing when injured) 
the Waltham Watch Company, after years of 
painstaking development, created a scientific 
method of jewel setting which made it easy for 
the jewels to be so removed and reset without 


aftecting in any way the original time-keeping 
quality of the watch. 


This scientific Waltham Method secures the 
jewel in a separate brass or gold setting. This 
setting is cut to a diameter to fit perfectly its 
aperture in the plate, then pressed to its correct 
position in relation to the pivots (or axle) 
completing the jeweled bearing. 


The special tools invented by Waltham so 
expand the jewel setting in its aperture that it 
becomes rigidly located. This eliminates the 
method of using holding-screws and greatly 
simplifies the work of the watch repairer when- 
ever it is necessary to replace a jewel bearing. 


The Waltham Scientific Method of mounting 
jewel bearings is a distinctive and better way 
of securing the jewels in the setting, and also of 
the setting in the plate. It provides the easiest 
and safest way for the repairer to handle your 
watch. It protects the original time-keeping 
quality of the watch. It reduces up-keep and 
insures a continuous satisfaction because ot 
dependable time-keeping service. 


This is one more reason, in addition to many 
others of like value, why your watch selection 


should be a Waltham. 


This story is continued in a beautiful booklet in which you will find a liberal watch education. 


Sent free upon request. 


WALTHAM 


THE WORLD'S WATCH OVER TIME 


Waltham Watch Company, Waltham, Mass. 
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Cleveland Museum of Art, Wade Park, Cleveland, Ohio. Hubbell & Benes, Architects 
Covered with Johns- Manville Asbestos Built-Up Roofing 


Both these buildings have one virtue 
in common—an Asbestos Roof 


OR this great public museum the architect only all-mineral roofing felt or slab, but because 


= a. sought the best roofing. of its positive immunity from rot, drying out or 
For the modest dwelling the owner sought the decomposition, which mean constant roof atten- 

most economical. Both chose Johns-Manville tion and repair. It is as inert to the weathering 

and so have these Asbestos Roofing. elements as it is from fire—not only lasting but 


fire safe; a new standard for a roofing to meet. 


In the list below you will find a Johns- Man- 
ville Asbestos Roofing for the particular type of 


But you may say, ‘“How can the best—inferring 
quality and high cost—be also economical?” 


f) The answer to this lies at the very base of the Mer + wana ester “yc one! 
PY . reason for Asbestos in roofing form. eee ee ee ee 
— v ene peetianey litt The vision that 25 years ago saw in Asbestos JOHNS-MANVILLE ROOFINGS 
— ‘Pe =A pth + Rime the future roofing material, had but two factors Asbestos Ready-to-Lay Roofing, Standard and Color- 
teed Asbestos Ready in mind—long life (without upkeep cost)—and blende Asbestos Shingles, Corrugated Asbestos Roofing, 
‘pear Roofing safety from fire Built-Up Asbestos Roofing. 
Ft : P Johns-Manville Asbestos Roofings are approved by 
These are the properties of Asbestos, trans- the Underwriters’ Laboratories, Inc. 
lated into an ideal roofing specification. 
- In considering Asbestos as your roofing, re- Medi Oe ee ee Ci 
po ah wae member the keenest calculators of building costs . wer cactus “me + Rating ” 
ith J and buiiding-up-keep have adopted it as standard Giciteaiien 
Manville A and not because of the novel fact that it is the CANADIAN JOHNS-MANVILLE CO., Ltd., Toronto 
bestos Ke . 
Roofing 








ROOFING-— Blasted from Rock ! 
dany who actually 

examine Johns- Van- 

vilie Asbestos Roofing 


a we Sor the first time, find 
it hard to realize that 


a 
f 
J SHNS this pliable sheet és 
Mery tue veally stone, blasted 
en Strom the ground like 
marble or granite. 
‘THE CONTIN: 


5 And Asbestos felt is 


the only all-mineral 
Through— 


roofing felt. 


and its allied products 
INSULATION 
that keeps the heat where it belongs 
CEMENTS 
that make boiler walls leak-proof 
ROOFINGS 
that cut down fire visks 
PACKINGS 
that save power waste 












Grain elevator covered 
with Johns-Manville 
disbestos Roofing and As- 
estoside. 
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Left: An exceptionally accurate perforating punch-and-die used in turning out high-grade electrical apparatus. Center: A rather unusual assembly of an ordinary micrometer and a liquid gage that 


multiplies its measurements by more than a thousand. 


Right: The punch-and-die machine taken apart 


to show its internal construction. 


Some of the tools that are used to translate the hundred-thousandth of an inch into practice 


Splitting Hairs With Close-Limit Tools 
By Alfred Longville 


HEN is an inch not an inch? The question is 

not a brand new conundrum; it is asked in all 
seriousness. One would answer correctly by saying 
that 999 one-thousandths of an inch is not an inch. To 
the layman such a trifle as a ten-thousandth of an inch 
might not be of much moment. But in the making of 
tools which turn out certain electrical apparatus an 
inch isn’t exactly an inch if it’s even a hundredth of 
a hair too long or short. 

What does the average person visualize by the term 
a ten-thousandth part of an inch? Said person might 
smile and say there is no such thing. It would not be 
missed off the end of a yardstick, might be the con- 
tention. Yet as certain as little drops of water go 
towards the making of an ocean, so would an inch 
disappear entirely if one continued to chop ten-thou- 
sandth parts of it away. The same would be true if 
one were to divide the ten-thousandth part by ten and 
make it a one hundred-thousundth part of an inch. To 
most minds an inch is small enough and any smaller 
dimension is hardly to be reckoned with. Yet as 
small as it is, if it were possible to slice an inch into 
one hundred thousand parts and slice off each part 
as rapidly as one can deal playing cards from off a 
deck, which is about four to a second, six hours, fifty- 
six minutes, and forty seconiis would elapse before the 
last one hundred-thousandth of an inch was sliced 
off. 

In order that one may get a better idea of a hun- 
dred-thousandth part of an inch, or even a_ ten-thou- 
Sandth part of an inch, let one place one’s imagination 
to the eye-piece of a compound microscope, under which 
there is a filament of some substance a ten-thousandth 
of an inch in diameter, side by side with a human hair 
of average size. Seen through the ordinary micro- 
Scope, the hair would look about the size of a lead 
Pencil. Yet the ten-thousandth of an inch filament, 
Magnified to the same extent, would appear about as 
thick as the human hair. 

If one by this time is able to imagine a tenth of 
what is left of that ten-thousandth part, after it is 
taken away from the microscope and does not appear 
magnified, one may begin to understand something 
about close-limit tools, one of which is a punch and 
die for perforating used to turn out certain electrical 
apparatus. This particular tool is composed of a cer- 
tain number of similar sections, so nearly alike that 
their thickness does not differ as much as one thou- 
Sandth part of an inch. And if one by this time has 
been able to imagine just what this minute measure- 
ment constitutes, one is no doubt awaiting with an 


amazed expression to learn just how any one can pos- 
sibly determine whether an inch is exactly an inch or 
only 999 one-thousandth parts of an inch. 

The ways of telling are diverse and interesting. 
When a tool-maker is at work on a given block he 
generally what he calls an “indicator gage.” 
This gage consists of a flat disk on which the measured 
piece is placed, and a small cylindrical upper jaw, 
movable in a vertical direction. This upper jaw con- 
nects through a series of levers to a pointer, which 
moves over a Owing to the leverage, this 
pointer moves about one-sixteenth of an inch for every 
ten-thousandth of an inch movement of the upper 
jaw. Therefore, with the upper jaw so set that the 
pointer will rest on the zero line when the standard 
adjusting block is in the gage, a practical tool-maker 
can compare another block with the standard without 
getting much over a hundred-thousandth of an inch 
error. To make sure of that hundred-thousandth the 
blocks are checked in a measuring machine in which 
the indicating jaw is connected to a liquid gage that 
multiplies 1,300 to one. This gage is simply a rela- 
tively large cylindrical chamber with a small-bore glass 
tube projecting from the top. The front of this cham- 
ber is closed by a flexible diaphragm, against which 


uses 


scale. 

















A grinding machine that produces work accurately 
within the twenty-thousandth of an inch 


When this 
jaw is opened a sinall amount it pushes the diaphragm 
a little way into the chamber. Now, if the 
entirely filled with a liquid, this movement of the 
diaphragm will displace some of the liquid and forces 
it up the small glass tube. 
of liquid goes a long way in a very small diameter 


the far end of the indicating jaw rests 


chamber is 


Since a very small quantity 

tube 
it is easy to see how such a gage can multiply the 
movement of the indicator jaw 1,300 times, 

Comparing two lengths within a hundred-thousandth 
of an inch is no trick at all on this machine. But so 
little cannot be said of getting them to within a hun 
dred-thousandth of an inch The late! 
prises a series of tricks, to master all of which the most 
skilled tool workers would be hard put in a single life 
time. Because of this fact the tool-makers ars 
izing in their work. 

Various such as milling, lathe work, 
grinding, fitting, etc., are done by different groups in 
which men exceptionally good at one branch of thet 
specialized sub-work keep at that sort of work exclu 
sively. Because of this kind of specialization it is 
possible to build a tool as large as the perforating 
punch and die and at the same time get it within the 
degree of accuracy required. It would be 
do so without this specialization, but the cost and the 
length of time involved in the completion of such a 
tool would be prohibitive by the methods used in most 
tool-making establishments. Outside tool-makers who 
have not specialized in this work declare that it is 
practically a commercial impossibility to make such 
a tool. 

The commutator-strip perforating punch-and-die is 
built up of 50 punch sections, 50 die sections, and 5% 
shedder sections. Each punch section is exactly like 
other punch section, each die exactly 
like every other die section, and each shedder section 
exactly like every other shedder section, granting tha 
one-hundred-thousandth of an inch is close enough to 
signify exactness. 

The method by which the tool-maker makes them that 
way is peculiarly interesting. At first the paris are 





Stage com 


operations, 


possible to 


ever) 


section 


machined and ground to what the most exact person 
would term a high degree of accuracy After this 
they are hardened, during which process a certain 
amount of distortion always occurs, following which 
they are submitted to the real job of being ground 
They are ground to within five one-hundred-thousandths 
of the standard size, which constitutes a real job in 
grinding. It requires the very best of machines and 


the very best of operators, familiar with all of the 
machines, to produce work of 


job is better appreciated when 


idiosyneracies of their 
} This 


ch accuracy 
Continued on page 260) 
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Shifting Lines 


HE definite profession of the engineer is of com- 
rativel recent origin, There have, of 
irse een men under whose eyes the 

the { has been done. The Roman high 
\ h priciae boats that gave the Persian access 
Europe, the pyramids, the great works of the Meso- 

n pl ese called for what we recognize 

neertt nst s and abilities in the conception, 

ning ad the execution. Even the early arts, 
‘ "\ i ids pettery and boat construction, 
example f pl engineering skill—the mak- 
y es out as it was intended to 
out and tl erves the purpose for which it was 
! ed is engineering work But throughout the pre- 
his incienut nd medieval periods and well into 
the « neer was merely the boss artisan. 
\\ 1 g 0 l knowledge since, say, 
aka e effort ft keep this corpus in order and to 
ses as they arise has demanded 
To meet this demand the engi- 
te or created himself: and he has been 
] ‘ ich for us to get something of 
| wpoint toward him. Various aspects 
of ~ ‘ wint might be emphasized; the one that 
, ese remarks has to do with the manner in 
st field of the engineer wus, and the man- 
w is, subdivided. There has been 

signifi it shifting of lines, 
Originally we had the civil and the mechanical and 
| engineer. From the day when the engi- 
was first called on for evidences of specialization 
within his field, he followed one of these three di- 
S l first-named would apply his knowledge 
‘ equal facility to the laying out of a railroad or 
ng i new country or the erection of a 


dge or the designing of a floor to carry a 


id or the throwing of a dam across a stream 

he ition of the best highway between two given 

I fhe second found it a matter of indifference 

\“ fa fa ry he was sent to, or what manner 

hipery he was asked to install or maintain 

r And the st-named was quite prepared to 

“ elegray today, In dynamos tomorrow, in 

6 r motors or trolley wires the next day, and in 

‘ ext week, The engineering field was di- 

vided rding to the raw materials of the engineer, 

" ( ded, it fell naturally into the three do- 

i s outlines that of the engineer whose raw ma- 

‘ ‘ tri . thet of the one who does things 

with 1 hines, and that of him who works with the 
f es of ] visible external world. 

ning ef the profession this was altogether 

V | has ‘ remained so. The first sign 

‘ I ld scheme came early, with the 

yf the mining engineer as a distinct sort of 

lo qualit ! s profession a man had to 

il eq ment of each of the three pre- 

‘ iTS t none of these fields did he 

t lete init The reason for building up 

this mnosite of the three existing branches and giving 

it name and a standing of its own was the very 
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called for all three 


which it 


excellent one that mining work 


types of service, yet made demands seemed 


should be possible for one man to meet. So the man 
arose to meet them, embodying in his own equipment 
cooperation between 


the elements of the necessary 


civil, electrical and mechanical engineering, making 
his own such parts of these three fields as he needed 
in his business and discarding the rest. 

the process was repeated, not in one but 
What 


regrouping of the engineers on a new basis, 


Eventualls 
was the 
It would 
civil or a 


in many instances, it then came to 


nothing today to claim to be a me- 


electrical e1 
information as to 


Toeaun 
vineer—it would 


what the 


chanical or an give not 
the least claimant 
qualified for For today we 


have railroad-signal engineers and automotive engineers 


was 


and what he was not 


d safety engineers and marine engineers and turbine 


engineers and dock engineers and conveyor-belt engi- 


! and magneto engineers and highway engineers 


eers 


id subway engineers—and a host of others which we 


have neither the time nor the space nor the patience 
to catalog. Each of these professions is distinguished 
from the others, not so much in what the incumbent 


has by way of technical equipment as in what he does 
with it. So the old 


terials 


division ou a basis of raw ma- 


has passed away, and today we catalog our 
engineers according to their finished products. 

This is eminently sensible and eminently modern in 
Three thousand years ago it was natural 
according to the ma- 
In those simple days a 


carpenter or a 


viewpoint. 


and proper to workers 


terial in which they worked. 


group 


weaver or an 
or silver-and-gold smith. 
ridiculous to group 
tent-maker together on the 
both were engaged in the construction of 
But with the multiplication of 
it would be just as absurd to 


man was a mason or a 


ironsmith or a coppersmith 
At that date it 
the mason and the 
that 
habitations, 


would have been 
mere 
ground 
human 
tools and of knowledge, 
catalog a manufacturer of telephone wire and a photo- 
that 
We prefer 
industrial brother of 


engraver in the same group on the mere ground 


they both use copper as a raw material. 
to regard the wire maker us an 
the battery builder and the man who makes composi- 
and relate the 
photo-engraver with the compositor and the pressman 

substituting a classification that 
that follows the materials 


the engineering field, and prop- 


tion stands mouthpieces, while we 
follows the finished 


product for the one raw 
employed. Sovit is in 
Civilization weaves so complex a web of causes 


far easier to distinguish and identify 


erly 
that we find it 
results. 


When the Grim Specter Stalks 


LAGUES, we ordinarily think, are a thing of 
the past. Now and then we have isolated cases, 
local 
smallpox and the bubonic plage. 


“plague” 


scale, of 
the word 


epidemics on a small 
But with 
we associate a phenomenon that is distinctly 
utter ravaging of countries and 
continents by a pandemic that is swift in its spread 
and high in its percentage of mortality. 

The reason for this is of course that we know more 
than our ancestors did. Yet with all our knowledge, 
we are not free from plagues that, considering our im- 
proved ability to meet them, make away with a dis- 
gracefully large proportion of our The 
great plagues of history have been to all intents and 
purposes out, and our achieving 
this end is attributable to the fact that every one of 
these plagues, with exception, transmitted 
through an intermediary agent. We can exterminate 
the rats and the mosquitoes, we can regulate the milk 
and water supply, by a simple exercise of the police 
Even in the case of smallpox, there is the 
almost certain prevention through the single, simple 
act of and this, can be enforced 
through exercise of the police power. 

ut the plagues of today—the nrinor ones, such as 
scarlet fever, cough and measles, or the 
major ones, such as influenza, pneumonia and tubercu- 
losis—are transmitted in quite a different fashion, and 
require for their ultimate stamping out 
quite a different They are independent of 
intermediate hosts and to a great extent of food and 
drink pollution. Their eradication depends not alone 
upon compulsory isolation of reported cases, but upon 


even 


obsolete—the whole 


numbers. 
stamped success in 
one was 


pow er. 


vaccination ; too, 


whooping 


measures of 
character. 
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personal habits as well. Transmission is_ strictly 
through personal contact. Many of these maladies are 
transmitted during their early stages, before a diag- 
nosis is possible and hence before specific protection 
against the individual carrier can be effected. 

So where originally the health officer required merely 
the qualifications of a policeman, he must now add 
to these the training of an engineer and the abilities of 
an educator. The combination is doubtless a rare one; 
but to prevent the spread of disease all three of these 
functions must operate. The finger which goes to the 
nose and then to the doorknob must be restrained; the 
unguarded sneeze or cough in the public place must be 
made to yield to education. The offender must learn 
that he is restrained, not necessarily because of any 
belief actually 
person of average good habits there is something par- 
ticularly about this when 
he realizes that he necessarily carries with him at all 
collection of the germs of all the 
diseases, which only await the opportunity 
to become active—but merely in the execution of a 
general policy. Even if we believe that a particular 
member of the community has no germs to spread, we 
cannot permit him to do things that are forbidden to 
those who may have such germs—we might as well 
allow respectable citizens to jimmy their way into 
locked houses just for the fun of so doing, and punish 
only those wielders of the burglarious tool whose in- 
tent can be proved felonious. The public at large 
must be educated to an understanding of the fact that 
its protection requires certain rules to be laid dowa 
for observance by everyone, without exception. When 
this viewpoint is general, and when the people at large 
have so thorough an understanding of health protec- 
tion that adequate moral and financial support will be 
extended to the health administration, we may find 
that and influenza and pneumonia and 
scarlet fever are no more necessary concomitants of 
community life than were bubonic and typhoid. 


that he is spreading disease—to the 


insulting suggestion, even 


times a choice 
standard 


tuberculosis 


Greek Kakophony in the English Language 
T has remarked that practically everything 
worth while in our modern civilization can be 
traced back to the influence of Greek antiquity. 

Far be it from us to say anything derogatory of our 
debt to the sages and poets of Hellas. But it is human 
to feel our little itching discomforts more than the 
solid of life. So we cannot help wishing, 
sometimes, that our Greek heritage had come down to 
us without collecting an irksome tax; without inoccu- 
lating upon our good old English tongue the germs of 
such philogical antics, as for example, poikilotherm, 
enantiomorph, schizophrenia, epistemology,—and, hor- 
ror of horrors, such words as syzygy and phthisis. 

Presumably we imay charge this influx of uncouth 
aliens into our technical terminology, in the first in- 
stance, against the early classical scholars, who set 
the fashion since followed. Whether we owe them a 
debt of gratitude for this may be left undiscussed. 
But when we reflect upon the offense to tongue and 
ear which these verbal monstrosities commit, we are 
set wondering whether the lover of the dead languages 
has quite as fine an ear for euphony as he, no doubt, 
would have us believe. Perhaps enthusiasm has 
clouded better judgment. We recall, in that dim past 
when we were gracing the school bench with our (then) 
juvenile presence, how our revered classical master, 
one afternoon, held forth to us about the beauties of 
the Greek language. His remarks were pointed with a 
reading fiom Homer, which he rendered with fine fer- 
vor; totally oblivious of the fact that, had he been 
addressing a Greek audience he might, éndeed, have 
made a lively impression upon their sense of humor, 
but certainly could have made little appeal to any 
other faculty. For scarcely a word would they have 
understood of the gibberish into which their words 
were distorted by his English pronunciation. 

There they are now, firmly rooted in our native 
tongue, those words of foreign sound; refusing to fall 
into the natural cadence of our speech; shuffling 
along in the procession of our discourse as the limping, 
the lame and the halt in a gay parade. Uncouth, in- 
congruous, they stand out against the sober back- 
ground of language like the offending match in the 
seat of a boy’s breeches, 
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Electricity 

Electric Hatching of Chicks.—A third of a million 
chickens a season is the proposed capacity which a 
customer of the Electric Power Company of Portland, 
Ore., intends to attain in his electrically-operated 
chicken farm known as “Henacres.” His output this 
season will be in the neighborhood of 100,000 chickens, 
as compared wiih 45,000 for last year. This farm 
started with one small electric incubator in 1915 and 
now is equipped to operate on a large scale, having 
a single incubater with a capacity of 20,000 eggs. The 
total connected load for this plant consists of 33.5 
kilowatts of heating and 3 kilowatts of lighting. For 
emergency service, continues Electrical Review, a 20- 
kilowatt direct current generator is installed at the 
farm and is so arranged that it may be driven from 
the owner's truck. 

Britain’s Wireless Chain.—The long-contemplated 
plan to connect all parts of the British Empire by 
wireless telegraph has received fresh impetus through 
the issue of a report of the committee appointed by the 
Government to formulate such a scheme. The commit- 
tee’s report, which is unanimous, recommends that 
the Empire shall be linked up wirelessly by stages of 
about 2,000 miles each and that the system employed 
shall be that of the generation of radio-telegraphic 
energy by vacuum tubes. The scheme contemplates 
two main chains of wireless, one receiving dispatches 
from Africa and the other from Asia and Australasia, 
both with Cairo as their first station. For the first 
link of the first chain a connection would be made on 
the Poulsen are system between Oxford and Cairo, 
which the Post Office Department has nearly completed. 

Electric Purification of Air.—In a recent Comptes 
Rendus there appears an interesting account of experi- 
ments conducted by D’Arsonval, Bordas and Touplain 
of France, on the electric purification of air. A simple 
apparatus was used for this purpose, namely, a brass 
tube 1 meter lonz with an axial wire, air being passed 
through the tube at the rate of 127 cu. m. (4,500 cu. 
ft.) an hour. The air was purposely polluted with a 
fine sterile mineral powder and also with dried cul- 
tures of a certain microbe. After passing through the 
tube, the central wire being maintained at a negative 
potential of 50,000 volts, the air was found to be 
absolutely sterile, while 95 to 97 per cent of the powder 
was removed. Before passing the tube samples of air 
gave 150 cultures of the microbe per cubic meter. Ut 
is suggested that the ozonization may have aided in 
destroying the microbes. 

A Vacuum Tube Transmitter.—In order to utilize 
a radio-frequency wave train of given power most 
effectively in a non-oscillating receiving system it must 
be completely modulated at some suitable audio fre- 
quency. A convenient way of accomplishing this modu 
lation, when an electron tube generator is used, is by 
supplying the plate circuit of the tube or tubes with 
an audio-frequency alternating current. An alter- 
hator may be used with suitable transformers to sup- 
ply both the filament and plate circuits. A self-con- 
tained transmitting set of this type has been designed 
and built at the Bureau oi Standards, Washington, 
D.C. A description of the set, with photograph and 
diagrams, is given in the Bureau's Scientific Paper No. 
381, entitled “An Electron Tube Transmitter of Com- 
pletely Modulated Waves.” 
as 35 per cent is obtained with the set. 

Durability of Electric Heaters for Distillation of 
gasoline is covered in one of the recent reports of the 
Bureau of Mines. An electric gasoline distillation 
heater and a commercial device sold for the same use 
have been subjected to life tests at a maximum current 
load. Each failed at the end of approximately 500 
hours, the bureau heater through deterioration of the 
resistance wire and the commercial heater through 
disintegration of the block of insulating material hold- 
ing the resistance wire. The bureau heater has an 
inverted conical resistance element surrounded by a 
layer of heat-insulating material and mounted in a 
metal case having a top of hard asbestos board. The 
resistance element is a helix of nickel-chromium alloy 
wire held by a molded core of alundum. .The commer- 
Cial heater has a helix of nickel-chromium alloy wire 
resting in a spiral groove cut in a depression in a 
block of heat-insulating composition. The coils of 
Wire are held in place by a special cross of sheet mica. 


Overall efficiency as high 
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The Centenary of Sir Joseph Banks, who died 
June 17, 1820, was commemorated June 17 of this 
year by the Linnean Society, in London, with a pro- 
gram of papers relating to Banks and his work and an 
exhibition of objects connected with his life. One of 
the papers presented was, the author stated, based on 
the daily use of specimens from Bank’s herbarium, now 
in the British Museum. Sir Joseph Banks, Bart., was 
president of the Royal Society for 42 years. 


A New Journal of Genetics, known as Hereditas, 
has just been started by the Mendelian Society of 
Lund, Sweden, the president of which is Prof. H. 
Nilsson-Ehle, well known for his breeding experiments 
with wheat. The journal will be published about three 
times annually, and will contain papers in English, 
French and German. It will deal with problems of 
man as well as of plants and animals. The subscription 


price is 25 Swedish crowns per volume. 


Protection of Alaskan Animals.—In accordance 
with a recent Act of Congress, the duty of protecting 
land fur-bearing animals in Alaska, formerly entrusted 
to the Department of Commerce, was transferred July 
1 to the Department of Agriculture and has been as- 
signed to the Biological Survey of the latter depart- 
ment. The Secretary of Agriculture has issued regu- 
lations conforming generally to those previously in 
force with regard to the hunting of the animals in 
question, shipment of furs, ete. 

A Student of Bali Lightning. The Reverend 
Ignazio Galli, ex-director of the observatory of Velletri, 
who died February 1 of this year, at the age of 79, 
was one of the most interesting personalities in the 
scientific world of Italy. We had occasion, a few years 
ago, to refer editorially to Galli’s keen interest in the 
project of reviving Latin as the international language 
of science. He has been a versatile writer on scien- 
tific topics, but has been especially prominent in recent 
years as a collector of information concerning the still 
enigmatical phenomenon of ball lightning on which 


he has published a long series of papers. 


International Geodetic and Geophysical Union. 
—National unions affiliated with this international 
body have been organized in Great Britain, Japan, 
France, Canada and the United States. Each national 
union has its subdivisions, representing individual 
sciences. The American Geophysical Union, perma- 
nently organized this year under the auspices of the 
National Research Council, elected officers April 23. 
Mr. Wm. Bowie of the Coast and Geodetic Survey is 
chairman, Dr. L. A. Bauer of the Carnegie Department 
if Terrestrial Magnetism, vice-chairman, and Dr. Harry 
O. Wood, secretary. A new section devoted to geo- 


physical chemistry has been added to this body, 


The Meyer Memorial Medal.—When the well- 
known agricultural explorer, Frank N. Meyer, lost his 
life in the Yangtze River, in 1918, he left a bequest 
of a thousand dollars to the staff of the U. S. Office 
of Foreign Seed and Plant Introduction. The recip- 
ients of this bequest have put the money into a _ per- 
manent tribute to Meyer’s memory in the shape of a 
medal to be awarded for distinguished service in plant 
introduction. The awards are to be made by the 
council of the American Genetic Association, The 
medal was awarded for the first time on May 3, 1920, 
the medalist being Mr. Barbour Lathrop, one of the 
founders of the plant and seed introduction work of 
the United States Government. 


Long-range Weather Prophets.—The erudite and 
versatile director of the Prussian Meteorological in- 
stitute, Dr. Gustav Hellman, has recently issued a 
second series of contributions to the history of me- 
teorology, one paper of which deals at length with the 
non-scientific long-range weather forecasters of the 
19th and present centuries. The popular celebrity ¢ 
quired by many of these persons is a remarkable exam- 
ple of human gullibility, Although we miss the names of 


= 


c- 


some recent American weather seers of wide reputation, 
Dr. Hellman’s list is impressively long. He gives de- 
tailed accounts of the activities and publications of 105 
long-range forecasters, distributed as to nationality as 
follows: Belgium, 2; Germany, 36; England, 25; 
France, 14; Italy, 2; Austria-Hungary, 8; Russia, 1; 
Sweden, 1; Switzerland, 5; Spain, 2; North America, 9. 
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Aeronautics 

Army Airplanes Have Reached Alaska after 
a flight from Mitchel Field, Long Island. Four ma 
chines started on this long journey and every one 
finished. They came to ground on the flats of the 
Stikine River, some seven miles from Ketchikan, 
Alaska. 

Clear View in Bad Weather is the object of a 
special screen devised by an Englishman, George Kent, 
and now being used extensively on the most up-to-date 
British planes. The clear vision screen is simply a 
disk of glass driven at a high rate of speed either by a 
sinall propeller carried on one of the struts, or by 
vanes fixed around the periphery of the disk, The 
disk, half of which is exposed, comprises the entire 
windshield. It maintains clear look-out in spite of rain 
or snow, or even oil thrown from the engine or 
tractor. 


An Auxiliary Starting Battery.—-In order to 
conserve the storage batteries which are a part of the 
equipment of the Curtiss Seagull three-seater fiying 
boat, the Curtiss Flying Station at Atlantic City, 
N. J., has devised an ingenious device which has ma 
terially cut down costs and energy. The station fleet 
of flying boats is kept busy in passenger carrying 
Between each flight ranging from 15 to 25 minutes, the 
motor is stopped necessitating considerable wear of 
the battery which is used on the self-starter. To 
eliminate the cost and bother of recharging the bat 
teries, this flying station has introduced a small hand 
car or “baby carriage” which carries the largest sized 
regular storage battery made. To start the motor of 
a flying boat, the “baby carriage” is wheeled up along 
side and proper connections made. Thas the small 
storage battery aboard the seaplane is reserved for 
emergency purposes, 


The ‘“Joy-Stick’’ Patent Claims.—The was 
served to make us forget, at least temporurily, the 
matter of aeronautical patents. But with the excite 
ment and rush of wartime aeronautical construction 
aut last subsided, the various patent suits which have 
been hanging fire all these yeurs are again coming 
into action. Thus French and British aircraft ce 
structors are no doubt losing corsiderable sleep over 
the claims of M. Robert Esneult-lelterie, who TOOT 
patented the single lever for operating both longitudinal 
und lateral controls, Some time before the POorenk 
of the wur in 1914 he instituted proceedings y 
vurious firms of airplane constructors, whi hoy 
ever, were interrupted by the outbreak of hostilities 
In 1918 this inventor and aviation pioneer ened his 
action against alleged infringers of the patent in ques 
tion, claiming a sum of 2,000 francs in respect to eneh 
machine fitted with the device. It is estimated tha 
the total sum involved is something over 50 millions 
of francs, 

Should We Import Foreign Planes?-—There is con 
siderable feeling amongst American aircraft np ufc 
turers concerning the importation § of .. Britis! ind 
French machines into this country. The dispos 
boards of these countries have resold at a low co 
to various firms the machines due under cont 
Hundreds of these aircraft were never used owing to 
the armistice. Now these machines are being sent 
over here and are put on the market at a figure with 
which the American manufacturer is at present unable 
to compete. On the face of it, competition of this 
class is scarcely fair, It is true, of course, that the 


majority of the Americans who flew in France used 
British and French machines for the good reason tha 
there were ulmost none of American make there before 
the armistice. There is no doubt that the beys got 
know and to like the foreign makes, and there will tn 
a natural tendency for them to buy the types whos« 
record they know and which they know how to hand 
particularly at a lower price than the entirely Amer 
ean machine can be turned out. The American aircraft 
industry- has still a lot to learn from foreign tech 
nique, however, and the introduction of these aircraft 
shoukl stimulate them to increased production. To 
prevent foreign entries by legislation is merely to 
hamper the advance of aviation and to put this coun 
try far behind Europe in the development of the science 
If there were no demand for foreign machines there 
would be no supply. 
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Forming the end of a large shaft in the part of the works once 


given over to munitions making 


Turning the Skoda Works from Swords to Plowshares 


How the Austrian Krupp’s, Under Czecho-Slovak Auspices, Is Producing Munitions of Peace 


By Arthur J. Herschmann and Carl Scheid 


und finished or in the rough. This department has 
supplied rudderposts, propellers, foundation plates, 
crankshafts and the like for the best known passenger 
and warships of many European and Asiatic 
Skoda Works make the softest dynamo steel 
quality as well as the hardes 
crushers, cement mills, and the 
produces flywheels over 60 tons in 
water turbines, frames for rolling 
material of steel, etc 


vessels 
nations. 
of highest magnetic 
for 
department 


steel stone stee 
also 
for 
railroad 


wheels 
anvils, 


weight, 


mills, cast 


There is a special ingot foundry to serve the forges 
and rolling mills. Here large blocks are put under 
high pressure after the “Harmet” process and alloys 
ure produced, free from blowholes, up to 105 tons in 
weight 

The foundry has 22 electric traveling cranes and 7 


hydraulic jib cranes from 10 to 80 tons capacity, 7 
large drying ovens besides large numbers of molding 
machines and a plant for the preparing of the sand. 
Then tempering ovens serve to treat the 
castings after they have been cleaned with compressed 
cleaning machines of various 
traveling cranes with a 


spacious 


tools, sandblast and 
There are 2 magnetic 


air 
hind. 


span of 135 feet and a lifting capacity of 6 tons. The 
foundry has its own machine shop of over 12,000 


square yards floor space, 11 electric cranes and among 
the tools is one which will turn pieces measuring 35 
feet in diameter with great accuracy. 

Here are steel furnaces of 4- and 6-ton capacity for 
thin quality castings of electric steel and 5 converter 
steel furnaces of 2 tons each. The iron foundry has 
several cupolas with Dutch ovens of an hourly capacity 
of 45,000 pounds, and there is a gas-fired furnace for 
the melting of quality iron which has a capacity of 10 
tons. This department also contains 8 electric travel- 
ers from 3 to 60 tons capacity. 

The metal foundry has 17 furnaces and produces 
castings up to 11,000 pounds in weight. Every kind of 
bronze is made, forged or cast, and the manufacture 
of aluminum castings of special alloy for automotive 
purposes and internal combustion engines is made a 
feature of production. The pattern-making shop covers 
7000 square yards and contains up-to-date American 
wood-working machinery. 

The blacksmithing branch of manufacture is main- 
tained in 7 halls of 22,000 square yards and has 9 

steam-hydraulic the largest of 


presses, 











5,000 tons pressure, several large steam 
hammers, hydvaulic crowning presses, 
several rolling mills for tire material for 
car wheels, locomotive and tender tires. 
This section commands over 60 electric- 
ally-driven machines of modern construe 
tion, including lathes of 12 feet swing 
and 90 feet between the points, vertical 
boring mills of 18 feet diameter of the 
work, and shapers of 6 feet stroke. Tools 
to finish crankshafts are here of an ac 
curacy of 2/100 of one millimeter. Boring 
mills of this department can handle tubes 
of almost 100 feet of length. 

Thirty heating furnaces serve to treat 
the ingots with thermo-electric devices. 
For transportation and for the forges 35 
electric traveling cranes are installed of 
a capacity of from 10 to 60 tons. Forgings 
are made up to 180,000 pounds for marine 
purposes, shafts up to 90 feet in length 
(see illustration), piston rods, connect 
ing rods, rotors for turbines, and rolling 
stock of every conceivable kind. In the 
small forge are 17 steam hammers from 
50 to 1,500 tons in capacity and 63 fires, 
15 cranes from 3 to 5 tons capacity besides 
2 main gantry cranes. Pieces are forged 
up to 5,500 pounds in weight. 








MERICANS ! 1 wrong idea of what 
A t \ i (7% Slovakia comprises and 
W Ube opulation is about 12 million and 
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nteres h bought into Austrian steelworks 

d engineering plants, and chief among the French 
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A novel kind of marine propeller made at the Skoda establishment 


A building of 10,000 square yards 
houses the spindle press plant and contails 
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94 eccentric presses, 42 spindle presses 
with spindles up to one foot in diameter, 
4 air hammers up to 300 pounds in weight, 
4 shears up to 2 inches capacity. There 
is also the gear works with special ma- 
chinery to produce wheels up to 15 feet in 
diameter of every material. 

The locomotive works, which was 
founded in 1918, has 4 large buildings de- 
yoted to manufacture and repair of loco- 
motives and to boilermaking. Over 200 
modern tools produce the mechanical 
parts in the repair plant, and this young 
department already employs over 1,100 
men and turns out and reconstructs 300 
locomotives each year. The area covered 
is 33,000 square yards. 

The automobile factory, which is a new 
department, makes tractors, ploughs and 
explosion engines. The area covered is 
45,000 square yards and there will be 
employed 1,400 men. Up-to-date ma- 
chinery is being added which will give 
a capacity of 900 motor ploughs and 
tractors, besides 1,000 agricultural loco- 
mobiles. 

This great munitions plant, which has 
been famous for many years, is now being 
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monplace title of Crane Lighter No. | 


It lifts 250 tons at a radius of 100 feet 
This is its greatest normal maximum 
effort. But it is capable of other nor 
mal maximum efforts. This requires a 
little explanation. 

The arm which reaches out like the 
neck of a living crane and while at 
more cr less oblique angle provides sup 
port for the hoisting of the lead is termed 
the jib. When the greatest of all ef 
forts is made, the jib has au angle of per 
haps 40 or 45 degrees to the horizontal 
The lift is not made from the extreme tip 
of the jib but from a point somewhat 
back of it. The reach is estimated hori 
zontally from a vertical plane throug! 
the center line of the pontoon to the stee) 
ropes which support the load. The grav 
ity pull of 250 tons at a distance of 100 
feet from the center of the deck naturally 
tips the 
height of the lift possible may be roughiy 
estimated as the difference in level be 
tween the hook carrying the loud wher 
at its maximum height, and the lowest 
points of the tipped deck. Measured thus 


Crane Lighter No. 4 can lift the 250 


tons at a distance of 100 feet to a level 


pontoon considerably The 








diverted to the making of printing 
presses, agricultural machines and the 
like. A separate testing laboratory is installed to 
insure perfect product and the Skoda Works have 
their own proving grounds where armor plates «as 
well as projectiles and guns are tested. There is a com- 


Part of 


plete munition works in connection with the gun works 
and there is a special testing plant for these muniticn 
works at Nuerschan and Bolawetz near by. 

This large electric generating station furnishes 
steam and current for the entire works, does the 
driving and heating of the shops and produces oxygen 
and hydrogen for the welding and cutting flames. 
Electric current is supplied by the station 1 at the 
northern boundary of the works at Pilsen and the 
station 2 at the Pankraz mine in Nuerschan. Inter- 
connection is made by long distance line of 8 miles in 
length which carries current of 50,000 volts and of 50 
eycles. 

An extensive mechanical carrying plant is installed 
for the handling of coal and ashes from and to the 
coal mines of the works. The main stacks are 250 
feet in height and about 12 feet in diameter at the 
top. Exhaust steam is used for the heating during 
the winter season and the condensate from the tur- 
bines is fed back into the boilers. A filtration plant of 
500 cubic feet hourly capacity supplies the make-up 
water of the boilers. 

The turbogenerators range in size from 300 to 10,000 
and are of 3,000 volts. There are 313 electric cranes 
ranging from 120 tons capacity down. Eleven of these 
are of 60 tons capacity. The installed horse-power of 
these 937 crane motors is 24,000 horse-power and there 
are besides 1,050 motors in the works of 25,100 com- 
bined horse-power. The oxygen plant is contained in 
separate buildings, also the hydrogen works. Electro- 
lytic as well as “Linde” systems are here in use. 





By Ralph Howard 


T isn’t every crane that looks the part. But there 

ure very modern fellows that resemble their name- 
suke pretty well. That is, they are capable of bending 
over to pick up something. The giant crane built for 
the British Admiralty is a case in point. The monster 
is very tall when in erect position. It may readily be 
bent over to reach a fairly distant load. Other notable 
instances of gigantic cranes of the same type are the 
two which are in service at the Panama Canal. 

All three of these are mounted upon pontoons and 
ure in consequence styled floating cranes. All of them 
are capable of lifting a maximum load of 250 tons. 
But the one which operates in British waters neverthe- 
less outranks the others because it is able to secure 
and handle its maximum load at a greater horizontal 
distance. On may readily understand that, while the 
load lifted is a principal factor in a crane’s capacity, 
nevertheless the outboard reach is also of importance. 

Perhaps we ought to mention here another installa 
tion—a pair of cranes mounted on a single pontoon- 
each capable of lifting 200 tons so that the total of lift- 
ing ability exercised from the one pontoon is 400 tons. 
But this is hardly to be undertsood as an ability to 
lift and transfer, after the manner of a rotating crane, 
a single load of this total weight. The makers of the 
British crane claim the palm, and it may very prop- 
erly be allowed them. 

The greatest of floating cranes in the world is 
known in the British Navy officially by the very com- 


the shaft of a 10,000 horse-power gas engine under construction ubout 77% feet above the water, Nat 
at the Skoda plant urally, the block-and-tackle arrangement 

at the tip of the jib will, under the foregoing condi- 

: . . _ 7 tions, be at a higher level than the inner one. By 

The Greatest of Floating Cranes depressing the angle of the jib, the reach possibl 


with both blocks is increased. When the reach of the 
inner hoisting rig is at 110, 115, 130 and 137 feet 
the possible maximum loads are 200, 1506, 100 and 75 
tons. At the farthest reach the jib is well-nigh hor 
zontal. The block at the tip of the jib is capable of 
lifting 30 tons. This load may be lifted by the cra: 


from this block at all reaches of the full jib up t 
150 feet. It will be seen from the foregoing stat 
ments that this great crane is able to handle a great 


variety of work. 

The pontoon which carries the crane is a pretty big 
boat, being 242 feet long overall and having a molds 
breadth of 861% feet. The center of the base of the 
crane is somewhat forward of exact amidships, Suita 


ble areas are provided on the pontoon’s deck, ahead 
and astern of the crane for the loads to be handled 
Consequently, with the crane exactly alongside of 

position on a battleship where a gun mounting is to 
be deposited, the crane will have the duty of lifting 


the mounting from the pontoon’s deck, swinging itself 


around through a horizontal right angle and lowering 
the mounting into place. But there is a further re 
quirement. The reach of the crane when securing the 
load is much less than the reach of 100 feet which ii 
might be called upon to use in depositing. Necessarily, 
then, the reach has to be changed while the crane has 
the load. In fact, it is possible for the unloaded crane 
to set itself at the start at a reach of only 51 feet 
from its own vertical axis of rotation. 





The base of the crane rests on rollers, these rolling 
or 


in a path or orbit of 25 feet radius. With the addi- 


(Continued on page 260) 
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The view at the left shows one of two identical outfits at Panama; that at the right is of the largest pontoon crane in the world, belonging to the British navy. 


Two huge cranes that float on barges and stoop to lift their loads 
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Succeeding in Safety Engineering 
The Man Who Makes Industry Safe for the Worker, and What He May Hope to Get Out of It 
By Raymond Francis Yates 
+ ee tthor feels that this is one of the most impor Mr. Mowery informed the author that as yet many “The idea that I have had in mind for years, and ‘ 
jects he has treated in this series. Safety safety engineers have not gone into business for which I think it would be well for every safety engi- 
Engineering has to do with saving human lives. What themselves. In the same breath he also mentioned neer to have, is, ‘to make material conditions so safe ‘ 
e more worthy? It is described as “the develop- that this was probably because of the fact that there that a person may pursue in safety his normal activi- : 
ind application of engineering ways and means of are not many real safety engineers. The profession ties without abnormal care.’ I believe that educational 1 
lent prevention, It is an engineering science’ is developing rapidly but at present most of its fol- activities and general propaganda are vital to the 1 
it has grow out of our complicated, and in many lowers are employed by State labor departments, in- spread of the gospel of accident prevention, but I be- P 
reacherously hazardous, industrial development. surance companies and large industrial organizations. lieve that actually to prevent the accidents the ma- 1 
It ndeed the selence of saving life and limb—it is ‘There is a great opportunity for safety engineers to go terial conditions must be made safe. People—whether r 
on of engineering principles to lessen hu- into business for themselves and provide service for a educated in safety practices or not—at least will not be \ 
‘ lt i great humane movement, which, clientele made up of the smaller plants. injured by a hazard removed, 
0 ~ hus already saved many a bread- Unfortunately our colleges have not yet recognized “That there will hereafter be some form of safety s 
er for his family. safety engineering in their courses. An effort is being engineering is sure. But whether the activities di- t 
| H. W. Mowery, President of the American So- made to have the fundamentals of safety engineering rected to prevention of accidents will be continued by ¢ 
é Safety Engineers was kind enough to give incorporated in existing technical courses and a special lawyers, doctors, favored nephews, foremen, etc., or g 
| ithor the data embodied in this article. Mr. course created that will officially authenticate those by members of the various safety engineering profes- fi 
M ery has a big, broad humanitarian version of safety who qualify as safety engineers. The American So- sions becoming inoculated with the safety idea so 
engineering and the writer can feel the tang of his ciety of Safety Engineers is now considering the formu- thoroughly that they will incorporate it in all of their tl 
nspiration as he writes these lines As President of lation of a curriculum for the education of safety en- work, thinking of safety in preference to the activities s 
he American Society of Safety Engineers, Mr. Mowery _ gineers. whereby they have gained their distinguishing name; D 
e of the leading spirits of this work in America. The present demand for men trained in safety engi- or whether it will be necessary to establish another st 
Every day he putting his heart and soul into the’ neering is far in excess of the supply. Mr. Mowery’ branch of engineering to be known as ‘Safety Engi- o 
0 if spreading the gospel of safety believes that it will be for many years to come. It neering’ remains to be seen. I am inclined to be of k 
We will star his article by considering the service will surprise many to know that thirty-nine States of the opinion that safety engineering as a profession, to R 
fety enwineer renders his country First and fore- the Union have some form of Workmens’ Compensa- cure conditions that are causing the present great bk 
protector of human life. He also pre-_ tion Law The demand has grown rapidly as a re- waste in life and property, is surely developing. I tl 
! maimed and crippled From sult of the urge from State labor departments, in- believe the safety engineer's work is becoming clearly 2 
‘ c¢ point of view he protects that portion of surance companies, etc., to safeguard employes. At defined and he need make no apology or abject plead- & 
isu es yearly, causing a waste of approxi present, most of the recommendations are made by ing for his profession. In «a single plant, he has re- in 
‘ P20,000,00"), which is preventable by engi- inspectors from insurance companies and State de- duced the casualty cost of $35,000 per year, in 5 years’ 
‘ effort to $4.500 per year. But it is un- 
\\ education houl safety engi reasonable to expect mechanical, electrie- 
rh somewhat difficult to al, or any other type of engineers to do 
sini Baw caren a VERYBODY who works with his hands knows that today there othes thas — Siene Ghaate oo ni 
ecessary for uccessful safety engi j / : ; ; . neering through the practice of which a 
tan. omental Guahem éeabiene tele tie | } is a great deal more attention paid to means for helping him avoid they have obtained and retain their dis [ 
r. There are certain personal quall- accidents than there was some years ago; and everybody who tinguishing name. They will not stress ye: 
i ite to the success of a reads knows that there is a lot more talk about this sort of thing than safety engineering any more than will a is 
working in this field. He must be ever before. But perhaps everybody does not know that the effort to physician or a dentist. A certain type of an 
f huma engineer also, that is a j ; : ‘ } . } , } i . t f ° engineer strives to create something in tr 
epee ae Seni te cnteatinaine Yannis Yon make industry safe for the workers has given rise to a new profession. his particular line. He views his welll 
“3. He should be amiable, kind-hearted, In the beginning, doubtless, it was left to the mechanical engineer to make from that angle. If it is a means of pro y 
| en nd quick to see things that en- mac hinery safe, and to the electrical engineer to make electrical appar- duction, a safety engineer will be called tri 
danger life and Uimb. He must possess atus safe, and similarly in other fields. Today, however, it is found in for he will look at it from an entirely pr 
' $ personality. It is no profes that with one man to attend to all this, to co-ordinate the work in the erage tring: nanny. safety to life and - 
a ne _ “aggre ~ aia vil in: iallin various fields, and to bring the legislative and medical angles of the ct Hi egg A sagsillbegesig A . an 
ensiness’s education must be somewhat proposition into harmony with the practical, the results are so vastly im- is his duty, his profession.” 
nemewn! He should be thoroughly proved that the safety engineer amply justifies his existence. In this There is great opportunity for a dis- 
grounded in all the fundamentals ef en article Mr. Yates considers the further point of whether the opportunities play of genius in the safety engineering 
vineering He ust have a good tech- in this field justify a young man in making it his profession. field. Already the patent office has grant- 
| education gained in college or out- __TueE Epiror ed a large number of patents dealing 
niche f college ' wkes no difference . with safety devices. We are at the dawa 
rhe n training himself for this work ; of the safety age. Safety engineering is 
id be fully conscious of his responsi- not only the application of engineering 
bilit He must realize that he is to be principles to life protection, but also 
ruardian ove human life and that his. mistakes partments. The employer will eventually call in a the science of developing and perfecting addi- 
re verv apt to be sad ones. It would seem that any safety engineer to cure unsafe conditions in his plant tional devices that make dangerous industrial oper- To 
man educating himself with these facts in mind should just as he would call in a physician to cure any un- ations safe. The well-known punch press is en in 1 
try to make a good job of it wholesome conditions of his body. There are several stance of safety engineering applied to dangerous ma- und 
A young man may say to himself, How do I know that companies which make a specialty of providing such chines. A few years ago the punch press was responsi- veh 
I have the proper personality to succeed in safety engi- Services to industrial establishments, ble for the loss of a great number of hands and fingers by 
neering? He can answer himself by asking himself It seems that there is no great demand for special- yearly. Along came the safety engineer and today side 
these questior How many friends have 1? Do I ists in safety engineering. It may be that a man may these presses are “muzzled” and with reasonable care the 
vet along well with my fellow workers? Do I get become better qualified, through experience, to handle on the part of the operator there is not much excuse wit 
long ell with my superiors? Am I a good sport? electrical hazards than other kinds. Another man for accidents. If the hand is under the die when the are: 
Do IT swear and lose my temper when my collar button may specialize on hazards in chemical industries, an- press is tripped the ram will come down a certain ther 
ops down the back ef my neck or under the dresser? other in railroad work, etc. In general it can be said distance and stop. pois 
rhe last quest is a good test for patience. that a safety engineer should be capable of intelli- The safety engineer has encased belts, covered gear for 
The young man reading this article should constantly gently handling any kind of hazards. The author asked wheels, made men wear goggles, put spikes in the clued 
keep in mind the fact that safety engineering is one Mr. Mowery how long a man should train himself to ends of ladders, illuminated dark places, made men mon 
the infants of the engineering profession. It has become a thoroughly capable safety engineer. He cut sleeves off short when working around machinery, exh; 
vet reached its economic level and the question suid that everything depended upon the man, and put railings where they were needed, improved insula- may 
salary cannot as yet be clearly defined. Some men added: “One cannot expect to master the funda- tions, ventilated our factories—and these with many This 
eceive $2,000 per year while others are receiving as mentals of engineering, and of safety engineering in other things he has done in such a way that their Stat 
is $15,000. It is regrettable that the majority particular, by listening to a course of a dozen lectures, dcing has actually been financially profitable to the lem 
of industries are not as yet thoroughly awakened to «and while | am certainly disposed to approve the’ employer. Com 
the value of accident prevention work, Consequently custom of holding night schools for foremen, giving Nothing must escape the keen eye of the safety Al 
they do not offer salaries that attract men of the type them condensed interesting talks on safety of a nature engineer. There are two things he must keep con- and 
eded in this work. In a general way it can be said to bring about their coéperation, however, I surely do stanly in mind. First and foremost is the saving of a du 
that the salary of an expert in safety engineering not approve of giving them diplomas indicating that life and limb. Then, too, he must remember that this shor 
would be determined by his value to the organization they have gr iuated from a course in safety. It is to be done with a minimum sacrifice of efficiency. tunn 
employing him. In other words it will be determined creates a wrung impression in the minds of the men, In most instances there is absolutely no sacrifice of also 
it present by the amount of saving he makes in com- and serves to lower the standard of safety engineer- efficiency, and, in some cases, there ts an actual gain ¢onn 
pensation, hospital, medical and other direct and in- ing through possible misunderstanding. Recently a in efficiency through the introduction of safety methods. Suck 
direet losses. Of course the lower these expenditures foreman, having graduated from such a course, adver- When a workman feels that he is protected it instills thro 
ire the lower will be the number of accident occur- tised for a position as safety engineer, describing confidence in him and he may work faster without The 
ring {n the factory himself a ‘good mixer.’ keeping his mind on protecting himself. “ ob 
ni 
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Names That Live in Our Language 


Some of the Men Whose Exploits Are Commemorated by Nouns and Adjectives 


HE desire to be remembered or to have our dead 

remembered has existed since the world began. 
Thousands of human-built memorials have long ago 
crumbled to dust, but mountain and river, tree and 
flower, State and town and mineral perennially perpet- 
uate a name, though the bearer and that which he did 
are but dimly recalled except by the erudite. Pike's 
Peak, the river Livingstone, Douglas pine, Dahlia blos- 
som, Pennsylvania, Carnotite, ete., are memorials of 
worthy men. 

Some names have passed into everyday speech, 
some.are adjectives, every great discovery or interna- 
tional crisis erects another mental monument, espe- 
cially war, though, after a time, many perish alto- 
gether and the others require a biographical dictionary 
for elucidation. 

It would be particularly puzzling to decide which of 
the proper names that have entered into the current 
slang and semi-slang of the day will and which will 
not survive. Merkle and Dr. Cook as symbols of utter 
stupidity and fraudulent claims have been crowded 
out by the latest sporting idiom, which refers to 


knock-outs and home runs as Jack Dempseys and Babe. 


Ruths; will these terms, too, pass along with the 
bearers of the names which they commemorate, or will 
they become a lasting part of the language? The 
answer to this query is perhaps less doubtful in tbe 
ease of scientists and inventors than in that of sport- 
ing idols and nine-day occupants of the front page of 
sensationalism; but there must always be some doubt. 
Nevertheless, a great multitude of such terms survive 
in the body of unquestioned English. 

Particularly striking is the large group of memorial 
names in the electric and radioactive world; I have 
grouped «a few together to interest those who con- 
stantly use the terms yet do not know their derivation: 

The measurement for pressure or electromotive force 
is a rolt named after Alessandro Volta (1745-1827), 
an Italian physicist, originator of the electrophore, elec- 
troscope and the Voltaic pile and who proved Galvani 
(galvanize) wrong in his theory of animal magnetism 

The student reads that the ampére unit of elec- 
tricity gives the rate of flow, i. e. it takes one volt of 
pressure to drive a current of one ampere strength 


By D. Waterson 


through a resistance of one ohm, but he does not gain 
the additional interest of knowing that André Marie 
Ampére (1775-1836) was a French electrician and 
“the father of electro-dynamics,”’ who found that two 
parallel conducting wires attract each other when the 
current traverses them in the same direction but repel 
each other when the current flows in opposite direc- 
tions. George Simon Ohm (1789-1854), a German 
physicist, claims the ohm law that the electromotive 
force divided by the resistance is equal to the strength 
of the current. 

The watt is one volt multiplied by one ampére, but 
James Watt (1786-1819), inventor of the condensing 
steam engine and his work is generally known. The 
unit was too small to be convenient, so electricians 
adopted 1,000 watts as a commercial unit of power 
and named this a kilowatt. 

The coulomb brings into view Charles Auguste de 
Coulomb, a French scientist (1736-1806), who invented 
the torsion balance, which gave two new inverse square 
luws in addition to the Newtonian one of gravitation. 
A coulomb is the quantity of electricity required to 
produce a definite chemical effect—to deposit 1.11838 
milligrams of silver. 

And a mache? It was a German physicist, Heinrich 
Mache, still living, and his co-worker, St. Mayer, who 
hold this unitary honor, the unit representing the 
quantity of radium emanation, without disintegration 
products, which produces a current of limited 
saturation. 

The joule is named after James Prescott Joule 
(1818-1889) of Manchester, England, the unit being 
the energy expended in one second by a current of 
one ampére passing through a resistance of one ohm. 

It is hardly necessary to mention the origin of the 
Curie unit. which represents. the quantity or mass of 
radium emanation in equilibrium with one milligram 
and one-thousandth of a milligram respectively, for 
Marie Curie is still working, though Pierre Curie is 
dead. She was greatly pleased when the Radiology 
Congress in Brussels, 1910, determined on the name 
in memory of the splendid work achieved by the 
Curies. 

I have chosen but one little group, but enumeration 


of all would take a long article. The farad unit (Mich- 
ael Faraday, 1791-1867) from which faradizatien comes, 
could be added, and most readers know of mesmeric 
powers and of being mesmerized (Franz Mesmer, 1773 
1815). 

Galvanic, galvanized are equally familiar. Luigi 
Galvani (1737-1796) was a professor of anatomy at 
Bologna and was noted for his investigations in the 
contractions produced in the muscles of frogs by con- 
tact with metals. This was the beginning of galvank 
or voltaic electricity. 

There are dozens of names which are used as ad- 
jectives: Hertzian waves, rdéntgen rays, coolidge tube, 
and, to step a little outside the scientific world, who 
does not enjoy having a mackintosh in winter and 
the smooth macadamized roads? Charles Mackintosh, 
the Englishman who, in 1823, found he could apply 
naphtha to cloth and so render it rain-proof, was also 
doubtless pleased, and John Macadam (1756-1836) 
certainly found the English roads in a horriblé eondi- 
tion when he brought his engineering skill to work on 
them, France quickly adopting his theories. Another 
“Mac,” this time Macassar, invented a wonderful hair 
oil early in the 19th century, which was so freely used 
and the oiled heads so bad for stuffed furniture that 
“anti-Macassars” came into general use. When Sir 
Robert Peel instituted the London police force, they 
were and are known as “Peelers” or 

Some men's characters are perpetuated as uncom- 
plimentary adjectives. All know the Judas kiss. a 
YVacchiavellian policy (Nicolo Macchiavelli, 1469- 
1527); and Louis Daguerre (1789-1851), who belonged 
to the French Internal Revenue Service and who after- 
wards, with Niépce, invented photographing on metal, 
had such a reputation for indecision and unreliability 
that anyone possessing the same faults was spoken of 
as a mere daguerreotype, or shadow of a man 

It is seen then, that some names will be used for- 
ever as terms of honor or dishonor even though -the 
owner as an individual is forgotten. 


“Bobbies.” 


Even today how 
much does the average person, reading advertisements 
know of what splendid achieyements and benefits 
listerized gum and pasteurized milk remind the man 
who has read of Lord Lister and Louis Pasteur? 


, 














Correspondence 


The editors are not responsible for statements made 
in the correspondence column. Anonymous commu- 
nications cannot be considered, but the names of cor- 
respondents will be withheld when so desired. 
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Ventilation of the Hudson River Tunnel 


To the Editor of the ScrenTIFIC AMERICAN: 

That the construction and completion of the tunnels 
under the Hudson River at Canal Street, intended for 
Vehicle traflic will be a great convenience is preven 
by the daily congestion at the ferry entrances on both 
sides of the river. Along with their urgency there is 
the great importance of proper and ample ventilation 
without which the tunnels would be useless. The 
greater number of vehicles, probably 90 per cent of 
them, will be automobiles and motor trucks, exhaling 
Poisonous gases. On this point the Literary Digest 
for August contains a very instructive article. It con- 
cludes with the warning that the contents of carbon 
monoxide (the most poisonous gas contained in the 
exhalations of motor vehicles) must not exceed the 
Maximum of four parts in ten thousand parts of air. 
This conclusion has the endorsement of the United 
States Bureau of Mines, but the solution of the prob- 
lem is left entirely to the engineering department of the 
Commission. 

Although a novel problem, the principle of it is simple 
and easily understood. Fresh air is conducted through 
a duct the entire length of the tunnel from which holes 
Short distances apart admit the air to stream into the 
tunnel and dilute the poisonous gases. Another duct, 
also running the entire length of the tunnel and also 
‘omnecting with the tunnel through numerous holes, 
Sicks up the contaminated air which is expelled 
through shafts at each end by mechanical blowers. 
The ventilation is therefore crosswise of the tunnel 
aid a continuous operation which requires careful de- 
Signing for its success. 








Let us believe that the engineers of the Commission 
have thoroughly studied the problem, yet it is of such 
overwhelming importance that the details of that 
study should be published as proof thereof. 

To mention only one point. The velocity of air and 
gases through the ducts will be very great. The fric- 
tion along the walls of the duct and through the orifices 
will consume a great deal of power, which will increase 
rapidly as the walls of the ducts will become incrus- 
tated from the dirt and oily particles in the air. The 
surface of the ducts will therefore require periodic 
inspection and cleaning similarly as chimneys require 
cleaning from soot. To that end the height of the 
ducts should be sufficient for a man to walk through 
from end to end, 8,000 feet long. But the height in 
the plans is only 4 feet 8 inches for lower duct and 
about 5 feet in upper duct. These heights are too 
low and would require continuous stooping of the 
workmen, which is both exhausting and tormenting in 
long, hot ducts. 

Ordinary foresight also requires that in the lower 
duct provision be made for carrying off the dirt on 
some narrow gage railway. The upper grating seems, 
hardly strong enough to bear the weight of men. 

The clear height of tunnel is only 13%, feet, while 
the minimum of clearance on our streets under the 
elevated structure is 14 feet. From all this it appears 
that the diameter of 29 feet should be increased at 
least to 32 feet. 

No short-sighted economy should expose the users 
of the tunnel to poisoning by insufficient ventilation. 
On this point the details cannot be too specific and 
should be published. The Commission would assume a 
great responsibility in ignoring this justifiable demand. 

MECHANICAL ENGINEER. 


Some Questionable Botany 
To the Editor of the Screntiric AMERICAN: 

May I call your attention to some rather unfortunate 
terms employed and statements made in the article on 
page 651 of your issue of June 12th? 

In the first paragraph we have reference to the 
“progress | in artificial fertilization of seeds.” With- 


out comment on the rather unimportant fact that seeds 
are not fertilized, because of the ovules which are pres- 
ent in the ovary of the flower cannot develop into 
seeds until they have been fertilized, I want to call 
attention to the fact that it is not artificial fertiliza- 
ion but artificial pollination which the plant breeder 
practices. That paragraph and the next contain several 
loose statements which I pass over lest I seem pedantic ; 
but it is impossible to ignore the sentence reading 
“As our photographs show, this operation (artificial 
pollination) consists in elevating the anthers of the 
flower to be fertilized, then in depositing upon these 
the pollen of the fertilizing variety.” The pollen, of 
course, is deposited upon the stigma of the pistil, not 
upon the anther of the stamen, 

While I am at it I wish to comment on the letter 
published on page 645 of the June 12th issue and 
signed by Homer J. Carleton of Los Angeles. The jet- 
ter refers to “earth preserved eggs” which Mr. Carleton 
reports having been offered for sale at Pasig, P. I 

I feel sure that Mr. Carleton must be mistaken in 
his belief that these eggs were in any way similar 
to “the ripened eggs of the Chinese.” The eggs 
which the Tagalog of the provinces near Manila are so 
fond and which are called facetiously by the Ameri- 
cans “chicken on the half-shell” are, as a matter of 
fact, not eggs but chickens, for they are nothing more 
than eggs which have been incubated almost to the 
point of hatching and then boiled. They are called 
“balut” or “baloot” by the Tagalog, and are peddled 
at every station along the railroad running 
Manila into La Laguna and Batangas previnces 

During three years’ 


of 


from 
residence in Manila and on 
the shores of Laguna de Bay I have met many Euro- 
peans who professed great disgust at the natives who 
ate “baloot’; but, though I have never been able te 
carry my philosophy into action I cannot even yet un- 
derstand why, when eggs are good to eat 
hatching and chickers good to eat after hatching, 
eggs should not be good food while they are being 
hatched into chickens! 


before 


[Pror.] Ricuarp M. Hoiman. 
Crawfordsville, Ind. 
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The Surprising Permanence and Tightness of This Unusual Construction 
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By J. F. Springer 
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will lie partly covered 
partly exposed. 








2. Pipe line which 
and 


much better as the staves 
ure thicker. And a wide stave may not 
result in enough saving in erection to 
pay for the waste of timber thus brought 
ubout. A nominal size of 2 x 6 inches has 
been put forth size of stock 
for economical manufacture of staves, all 
things being considered. The nominal 
thickness and the nominal width will be 
cut down somewhat. The stock size given 


necessarily 


us 


as a good 











1 laid on 
e no ep 
ft g devel ents 
‘ vill perhaps be 
wd stave pipe 
[ e transport over 
req ntities of water 
Wood, to iny of us, see 
or ser ce if long 
f ed And yet, woodet 
great many years been 
thoroughly dependable sais 
the ise where the en 
\“ ] ihbmerged below the 
piles have beer taken 
‘ ce and found to be in just about as 
he put down With facts of this 
nd, we shall perhaps be better pre 
ii the use of wood stave pipe in im- 
x undertakings 
early nstances of an important wood 
is the semi-cylindrical half-pipe or 
Utah in 1893 The diameter here was 
1e water carried varied considerably in 
e maximum head was 70 feet. The 
flume was above ground and part of the 
i to the full heat of the sun on one 
} years old, this pipe was inspected 
found to be undecayed A sugar fac- 
. built in 1902 had wood stave pipe for 
OSes However, this pipe was in service 
the vear and idle 8 months. The engi- 


t so long ago thought the pipe would 


f 50 years. Palo Alto, California, near 
Bay, has a sewer of wood stave pipe 
r ithe salt marshes on the coast This 
fully buried, in part half buried, and 
é exposed Flood tides cover it, at 
ind ebb tides leave it exposed. It wus 
( two ago, to be in perfect condition 
was built for the water supply service 
ind Coronado, both in California, a 
: of wood stave pipe about one-third 
i“ diameter, and the two-thirds of 36 
vater pressures vary between those due 
4) et da head of 295 feet For nearly 
eth, the pipe line is buried in alkaline 
ort lengths are carried across deep 
es In 1916 this line was examined 
excellent condition. In fact, it is 
the w ad was harder than it was origi- 
rbot all the foregoing pipes were con- 
Iwood ft iher 
rom the foregoing that wood staves 
e under severe and varying condi- 
‘ ere is wood pipe and wood pine 
fw d ill not suffice One of the 
ents t the material which enters 


lines is of wood. 


One of California’s biggest pipe 


Water pipes of wooden staves with hoops of steel 


into the body of the pipe. must fulfil is that it shall 
resist decay, even if it is net perpetually saturated 
Where constant saturation is to be depended upon, 


several kinds of wood will answer. In fact, perpetual 
saturation tends to prolong the life of wood in gen- 
eral. There are, however, other considerations which 
wood pipe must generally fulfil, and these tend to cut 
down the possible kinds of wood. Redwood, fir, cypress 
und pine are all in actual use for wood pipe. It 
claimed that pitchy woods, like fir and pine, will not 
last under conditions of partial saturation. The pitch 
cited along with the having a tendency to 
produce deterioration, even if there is saturation. On 
the other hand, the Canadians have constructed a con- 


is 


is sap as 


tinuous wood stave pipe line, 8 feet in diameter, of 
British Columbia fir. This is a good big fellow and 


indicates Canada’s faith in Canadian wood. An Amer- 
ican engineer specializing in wood pipe says that fir 
and pine will, under certain conditions, have a long 
life and give perfect satisfaction. Thus, if the climate 
is dry, either wood may be expected to do well, if the 
erection is such that a circulation of air obtains all 
round the pipe. Heavy pressure of the contained 
water when combined with imbedment in compact soil 
life. Pressure water is good because 


promotes long 


pressure produces saturation or tends to do so. Red- 
wood and cypress are said, in some quarters, to be 
about the only commercial woods suited for alterna- 
tions of wet and dry climatic conditions. Cypress is, 


however, said to be becoming more and more unob- 
tninable, except at a price. Apparently, there exist 
mly a few cypress pipes. 

Redwood is claimed as really the best commercial 


wood for pipes and as surpassed only by cast iron in 
There seems to be a peculiar 


respect to length of life. 
constituent of this wood af an acid character. It is of 
importance as it preserves the fiber against destruc- 


tion by micro-organisms. 

In building wood stave pipe lines, the engineer must 
be content generally to let cost have serious weight. 
He will generally have to take middle course. 
Thus, thick staves give the better pipe, and wide staves 
erection. But, a pipe not 


some 


mean reduced cost of is 


will be suitable for all pipe sizes from 
26 inches. In general, the thick 
ness of the stave will vary with the diam- 
eter of the pipe. But other considera- 


to 52 


enter. 

wood pipe must favor 
it must not permit excessive percolation. The 
may be dense and hard. This may hinder per- 
fect saturation. Then, the wood may consist of alter- 
nate portions of hard and soft material—winter and 
summer wood—under which circumstances excessive 
percolation is to be feared. The water will find its 


tions 
A 

But 

wood 


penetration of the water. 


way out through the soft material between the: re 
gions of hard material. Redwood is a very soft and 
cellular wood. If the sap has been got out, it is 


resistive to percolation and favors saturation. How 
ever, different staves in the same pipe will often differ 
in the combination of their resistances to percolation 
with their facilitation of saturation. 

It is considered important in constructing a wood 
stave pipe line that the staves be quite dry at the 
time of erection. The reason for this is that then the 
bands may be cinched tight, and the whole pipe made 
tight when dry. When such a pipe undergoes in ser 


ice the experience of having the water drawn of 
the line, the shrinkage of staves, and the consequett 
opening up of seams, has been forestalled. Evel 
though there should be some shrinkage and some 
opening up, the return of the water will produc 


enough swelling to result in tightness. If wet staves 
ure used, they are already swollen; so that the witl 
drawal of water from the line will result in excessivé 
changes, changes too great for the returning water @ 
rectify with certainty. 

The lumber which goes into a pipe line should, it ® 
asserted, be thoroughly air dried. This is the natural 
process. Kiln dried lumber condemned, if the 
drying is carried out by the older process. There is# 
procedure which employs steam indirectly, and 
makes use of a circulation of air having a prope 
temperature and a proper humidity. Under the old 
kiln process, redwood is said in effect to become flinly 
and capable of being broken into splinters over the 


is 


newer 


knee. 
The engineers having to do with wood pipe have 
not been altogether in agreement as to the matter 


(Continued on page 262) 
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Making Doubly Sure of 
the Parachute Jump 
VIATION is getting safer 

yi every day. Not only 
has the airplane been made 
safer in many different 
ways, but it is 
equipped with parachutes 
for use in the event of an 
involuntary descent. And 
now comes the latest safety 
device for aerial travelers, 
namely, the double para- 
chute which makes a para- 
chute descent just twice as 
safe as with the convention- 
al single parachute. 

The United States Avia- 
tion Corps has been conduct- 
ing a series of experiments 
with the new double para- 


being 











Or 
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cargo and finally been pro 
nounced unseuworthy to 
carry cargo, the “Laura 


Whalen,” with fifty tons of 
ballast, was taken in tow on 
March 3rd by the tug “Her 
cules” and arrived in Van 
couver on April Oth. 


Australia’s Railway 
Gages 

i has been given 

to a proposal to give a 
uniform gage of 4 feet 8% 
inches on the railways con 
necting the capital of the 
mainland Australian 
from Brisbane to Perth. I 
is estimated that this will 
cost $120,000,000 of which 
the Commonwealth is to con 


states 








Lupstmu, Keyotone View Lo, 


ehute. Sergeant Gilbert A. 
Shoemaker, a veritable dare- 
devil aviator, so we are told, 
has been using the double parachute with excellent 
results. 

It appears that this device can be ‘used either 
single or double at a time. If one parachute fails to 
open, Which sometimes happens, the other by all the 
rules of probability should open. Again, if the de- 
scent is too rapid, the second parachute can be opened 
so as to lessen the rate of drop. The accompanying 
views show how the double parachute is worn by the 
serial traveler and how it functions during a big drop 
of several thousand feet. 


Again, the Water Bicycle Races 


The double parachute worn by Sergeant Shoemaker, U.S.A., and how 


a 5,000-foot parachute jump 


Towing a Ship Across the Pacific 


HEN the tug “Hercules” on April 9th steamed 

into the harbor of Vancouver, Canada, towing 

the five-masted auxiliary schooner “Laura Whalen,” a 

new Pacific Ocean towing record was established, one 

not nearly approached in many years in marine an- 

nals. The “Hercules” brought the schooner from the 

port of Papeete, Tahiti, in the South Seas, a total 
towing distance of 4,630 miles. 

The “Laura Whalen” is one of a dozen five-masted 


it opens up in 


tribute one-fifth, the five 
states concerned finding the 
rest on a per Capita 
The Commonwealth line 


basis 


from Port Augusta to Kalgoorlie, 1,057 miles, 
which is one of the main links in the connection, 
is already on the 4 feet 84-inch gage as are the 
New South Wales lines, Western Australia would 


have to convert 375 miles of 3 feet 6-inch line, Victorts 
200 miles of 5 feet 3 and South Australia several hun- 
dred miles of 5 feet 3 inches, and 3 feet 6 inches, while 
Queensland would have to build 100 miles of new 4 
feet 814-inch line. It is also proposed to build several 
hundred miles of new line in New South Wales and 
South Australia in order to shorten the distance by 
rail from Brisbane to Perth, now 3,300 
miles, by 469 miles. The conversion of 





RANCE has always been partial to 

new and odd methods of locomotion. 
It was France which first fostered the 
automobile when it was a feeble, balky, 
uncertain and unpromising thing; France 
placed her faith in the airplane even 
before the Wrights gave their practical 
demonstration of heavier-than-air flying; 
and now France is playing with water 
bicycles, winged bicycles and other toys, 
so to speak—but these are toys which 
may yet prove practical in the no distant 
future. 

Another water bicycle race has just 
been held, this time at Enghien, just out- 
side of Paris. As in previous contests 
of this sort, all kinds of queer contrap- 
tions participated in the race. Some con- 








the other lines in Australia to the 4 feet 
8%-inch gage would be 
piece-meal fashion. There are 22,046 
miles of railway on the mainland of 


done later in 


Australia, the proportion in the differ 
ent gages being 5 feet 3 inches, 5,149 
miles; 4 feet 8% inches, 5,881 miles; 3 


feet 6 inches, 10,866 miles: 
6 inches, 150 miles. 


under 3 feet 
The cost of convert 
ing to the 4 feet 84-inch gage al! the 
lines not provided for in the $120,000,000 
scheme recently adopted has not been es 
timated but would probably 
$500,000,000, 


amount to 


Thermometer Deterioration 
;. VEN thermometers become old, and 








testants used craft driven by airplane 
propellers, others made use of the usual 
marine screw, while still others made 
doubly sure of their locomotion, so it would seem, 
by using airplane propellers and marine screws in 
combination. As luck would have it the simplest 
form of machine won. This machine, No. 5, driven by 
M. Bernard, won nearly all the races. In fairness to 
M. Bernard it is well to call attention to the fact that 
the driver, who must work the pedals as in bicycling, 
deserves just as much credit as the machine, if not 
more so. 

The pedals of the water bicycle serve to drive the 
Propeller or propellers, while the handle bars operate 
ene or two rudders for steering purposes. 


This modified form of canoe, equipped with 15-horse-power engine, 


makes 25 miles per hour 


schooners built of British Columbia fir which were con- 
structed during the war specially designed as wheat 
and lumber carriers. Sailing on her maiden voyage 
on April 25th, 1918, a long series of disasters 
attended the ship. Lastly, after crew desertion, much 
engine trouble, she put into Papeete a few months 
ago with her rigging almost stripped, damaged en- 
gines and a ruined cargo of tallow, wheat and hides. 
The tallow had been carried as a deck load. Some 
of the casks became broached by storm. The hot South 
Sea sun melted the tallow which ran into the hold and 
mingled with the wheat. Having discharged her 


4 consequently inaccurate with age, 
inercurial instruments reading too high 
and spirit instruments too low. In the 
former case the bulb appears to shrink, 
forcing the quicksilver too far up the stem 
rhis gradual shrinkage is supposed to be due to the 
fact that the external pressure on the bulb may be 
considerably higher than the internal 
air as far as possible having been removed before 
the glass is sealed off.’ On the other hand, the spirit 
thermometer is sealed with the bulb 
freezing mixture, in order to lock up in the giass 
as much air as possible. The instrument thus starts 
with an internal pressure which in time appears to 
be reduced either by expansion of the glass under the 
internal pressure or by leakage. 


thus 


pressure, the 


covered in a 





Turning the Canoe Into 
a Speedy Power Boat 


VERYONE is more or 
4 less familiar with the 
speed and easy-going charac- 
teristics of the canoe. And 
everyone has at some time 
or other come across the 
engine-driven canoe—gener- 
ally a canoe equipped with a 
small gasoline engine of one- 
half to two horse-power. 
Now comes William H. 
Wray of Brooklyn, N. Y., 
With a modified form of 
fanoe which he has equipped 
With a 15-horse-power twin- 
ylinder motorcycle engine. 
This odd power boat is six- 
teen feet long and carries 
three passengers. The en- 
gine drives the propeller by 








Technical Sponges 


fey can be briefly 
defined as the skeleton 
of certain aquatic animals 

naturally there are a num- 
ber of varieties. This skele- 
ton while being fairly strong 
when first gradually 
softens and breaks down 
through use and bacterial 
action. A patent for a tan 
ning 


used, 


process has recently 


been issued to W. H. Atlen 
of Detroit whereby the 
strength of the sponge is 


greatly increased 


and also 
increased resistance te bac- 
terial action. The sponge is 
chemically in the same class 
of material as 
we know the lasting quuli- 
ties of good tanned leather; 


hides, and 











Means of a chain. A speed 
of 25 miles per hour can be 
Teadily maintained. : 


Copyright, Kadel & Herbert 


eft: The winner of the water-bicycle races. Right: A contestant with his combination marine 


screw and airplane propeller machine 





therefore, it is to be inferred 
there is a good fortune for 


the tanned sponge. 
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Comn ion te 


ter filling 


r machine. 


his proving 


Pitting the indices of eighteen service meters against 


three master instruments. Right: Public Service 


machine to get the necessary gas to test a group of meters. 


Where New York’s gas meters are proved to be accurate before they go into use 


Checking Up the Gas Meter 


How New York’s Consumers Are Assured That They Get What They Pay For and No More 


} ‘ n sed 
‘ i! Irs 

\ Spy n the em ry 

( Ss The esu ot e 

l ed i £ eT iverage in 

79 pe A sil r low 
en n h ests of 59,475 
Massacl etts Gas and Electric 

The figures of the Board re 
-16 of these meters were 

e nd e tl registered 
i é ive .78 per ce over the 
s Here igain the results 
( D igh such percentages as 
i! itive enactment lit the various 
‘ eel ippointed to 


s between publ utilities and the 


water and electricity For instance, 
gus meters e not allowed to run 

‘ er cent fast, a trifling gain for 
The net result is so small that the 
pared t he one-eighth of an 

i mile allowed a civil engineer in 
railroad trackage It is pretty 


ilmost infinitesimal in both 


By William R. Andrews 


electricity from a _ public 


corporation, seems to have become inoperative 


illy everything except 


n his case. For, as gas is standardized in quality and 
fixed in price by 
company, buy at his own risk. 
the parallel applies only to the price-fixing by 
Everyone knows, of course, that 


thing as a variation in 


law, he does not, when dealing with 
As to electricity, 
public 


i £us 
service commissions. 
there is no such possible 
“quality.” 

All meter tests in New York City are conducted in 
the meter and appliance repair shops of the gas com- 
pany at 111th Street and First Avenue. The building 
is 100 by 200 feet and is ten stories high. The meter 
department however .occupies only three floors. The 
rest of the premises is used for general repair work, 
the storage of material and the testing of gas appli- 
ances—stoves, heaters, ranges, etc. 

The overhauling of 4,000 meters a week is no slight 
undertaking and the cost of the meter tests is borne 
solely by the company. A considerable force of work- 
meh is maintained and the burden of expense is not 
these days of plutocratic labor when an 
experienced meter tester draws a wage of $60 a week. 

Meters to be tested or in need of repair are first sent 
stations of the districts in 
Thence the 


lessened in 


collection 
has divided the city. 


to the central 
which the company 


meters go to the 111th Street building and are sent 
upstairs to the testing department on trundle trucks 
in lots of 200 or less. There are eighteen sizes, ranging 
from the three-light meter to those which meuasure the 
gas consumed by 300 burners. Only a small portion of 
the meters received are sent to be tested at the instance 
of the consumer. The majority have been taken from 
apartments, private dwellings, stores, office buildings, 
shops and places of amusement in accordance with a 
prescribed routine. Experience shows that the wear 
and tear on the mechanism makes it necessary to 
remove a meter for repairs after six years’ service. 
The overhauling and testing operations number thirty- 
two and cover a period of three weeks. 

For the initial test an instrument called a meter 
prover is used. This consists of a large metal tank, 
filled with water, three and a half feet in diameter and 
about as high as a man’s armpits. <A cylinder of gal 
vanized iron is suspended with a counterweight from a 
wheel at the top of a metal frame secured to the rim 
of the tank. The upper part of the apparatus towers 
considerably over one’s head. Thermometers, a syphon 
pressure gage and a hose are the principal parts of 
the equipment. The gage is used to detect leaks, and 
a vertical metal scale on the cylinder shows any devia- 
meter’s registering device when the gas 

used in the test moves the 


tion in the 





‘ ll 

( cylinder up and down in the 

ssion pe water. 
wo Besides these machines 
e con there are in use on the same 
el ‘ floor several automatic 
i this provers invented by Marshal 
er, and Cornine, the superintendent 
If on of the meter and appliance 
he shop, and installed about 
d 12 years ago. His inven 
nme l tion saves considerable time. 
othet For instance: The tangent 
. wed if connected with the top dial 
er has been over the indices on the front 
of a meter is set to make one 
x the ad- complete turn to register tw? 
nsume n " cubic feet in the tests, O20 


cases 

1 with any 
Che pur- 

ne @Xi- 
mechan- 

es which 


equit ible 








the old style machines the 
tangent must be run twelve 
times. But the same ff 
sult is obtained on a Cor 
nine prover with one reve 
lution of the tangent. The 
automatic provers are 

for the smaller meters and 
the other type for the large 
sizes. All the provers ate 
inspected by Public Servite 
experts, who place the seal 
of the commission on eae 
prover as it is shown to be 
correct in its operations. 








little re 
ent law of 


a 


Left: The bottom of the gas meter, as it appears when opened to see whether the diaphragms are properly flexible. 
At the top of the meter, where valves must be clean and in place, gears properly meshed, and stuffing boxes tight. 


Investigating the internal workings of the gas meter 


Right: A complete record is kept 
of every meter brought ® 


(Continued on page 264) 
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America’s Bid for the Gordon 
Bennett Cup 
By Austin C. Lescarboura 
FTER all is said and done, it is the 
spectacular side of aviation that ap- 
peals to all of us—at least to all of us 
who are interested onlookers; for the 
aeronautical engineer and the man who 
has invested his money in winged travel 
are interested in a collection of facts and 
figures which mean little if anything to 
us. The greatest altitude, the fastest 
flight, the longest sustained flight—these 
achievements represent to the layman the 
momentary status of aviation. 

So, speaking in the layman’s language, 
we are to have an exposition of what 
has been accomplished in airplane design 
and construction during the past decade 
or so. The great international race for 
the Gordon Bennett Cup is to be staged 
in France on September 27th, and there is 
little doubt that the world at large will 
be astounded at the bursts of speed of 
many of the contending machines. It is 
only a short while ago that the first 
aerial meet was held at Rheims, where, 
on August 29th, 1909, Glenn H. Curtiss, 
piloting a Curtiss biplane with a 50-horse- 
power engine, beat the Frenchman, Ble- 
riot, by six seconds over a twenty-kilo- 
meter course. He had traveled at a rate 
of 46.5 miles an hour. 

In the coming contest no machine which 
cannot attain a speed well over 200 
miles an hour need be entered. It would 
be ludicrous to enter such a “slaw” ma- 
chine. Again, it seems that any ma- 
chine with less than 250 horse-power has 
no place in this coming race; indeed, we 
shall no doubt witness machines with as 
high as 600 horse-power engines partici- 
pating. It has been rumored that some of 
the European contestants may employ 
engines of 1,000 horse-power! 

The race is to be held at Etampes, near 
Paris, over a circuit course of 300 kilo- 
meters (about 180 miles). The start and 
finish will be at Etampes. Many mone- 
tary prizes are offered, aside from the 
Gordon Bennett Cup, which goes to th: 
victor. Great Britain, France, Italy and 
the United States are among the twelve 
entries. While Germany is barred from 
this contest, it is rumored that German 
aircraft constructors have entered sev- 
eral of their machines through the neu- 
tral countries, most likely Holland, Den- 
mark and Sweden. One feature of this 
great race is that pilots may use their 
own fuel. Thus it becomes possible for 
the contestants to resort to various syn- 
thetic fuels which have been developed 
for aviation purposes. It is understood 
that the Dayton-Wright machine will use 
synthetic fuel. Again, supercharger 
equipment is permitted, and no doubt more 
than ene contestant will make use of this 
latest device for ensuring maximum en- 
gine efficiency. Hence this race becomes 
areal and fair test of the machine, the 
engine and the fuel, as well as the pilot. 

Three machines have been entered by 
the United States for the great race. 
Two of the three machines are mono- 
planes, while the third, the Army Air 
Service entry, is a biplane. All three ma- 
chines have been designed around some 
particular engine instead of the usual 
practice of fitting the power plant to the 
plane. And each machine has made bet- 
ter than 200 miles an hour in test flights, 
which speaks well for America’s chances 
of winning the much coveted trophy. 

First of all, let us consider the Curtiss 
monoplane. Here is a machine which is 
every inch a racer. The pilot’s seat is 
far in the rear part of the body, as will 
be noted in the accompanying illustra- 
tion. In fact, it is two-thirds of the dis- 
tance from the nose to the tail. The 
monoplane is provided with a short and 
Stubby propeller with stream-lined hub 
or “pot.” The wing is very thick, and is 
braced on each side of the body by a 
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The Curtiss monoplane racer, equipped with 400-horse-power engine. Note the 
position of the cockpit, two-thirds the distance back from nose to tail. 
Also note the radiator on the sides, so as to reduce head resistance 








TABLOID HISTORY OF THE GORDON BENNETT 
CUP CONTESTS 


1909—Glenn H. Curtiss (American), winner. Race held at Rheims, 
France. Speed attained, 43 miles an hour. Curtiss biplane, 50- 
horse-power. 


1910—Grahame-White (British), winner. Race held at Belmont Park, 
Long Island, U.S. A. Speed attained, 61 miles an hour. Bleriot 
monoplane, 100-horse-power. 


Race held at Isle of 
Speed attained, 78.1 miles an 
Nieuport monoplane, 70-horse-power. 


1911—C. T. Weymann (American), winner. 
Sheppy, Eastchurch, England. 
hour. 


1912—Jules Vedrines (French), winner. Race held at Clearing, IIli- 
nois, U. S. A. Speed attained, 105 miles an hour. Deperdussin 
monoplane, 160-horse-power. 


1913—M. Prevost (French), winner. 
tained, 126.59 miles: an hour. 
horse-power. 


Race held in France. Speed at- 
Deperdussin monoplane, 200- 
































The Verville-Packard biplane, equipped with 500-horse-power engine. Unlike 
the Curtiss monoplane, the pilot here is pretty well shut in. This ma- 
chine has the latest Packard engine which develops unusual power 

















The Dayton-Wright monoplane, equipped with 250-horse-power engine. The 
wings are rigid cantilever structure, made up of three-ply veneer. 
The landing gear can be pocketed on either side of the body 
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single thick strut slanting down to the 
hub of the landing wheel. The radiator 
is arranged on either side of the body 
as shown, so as to reduce the head re- 
sistance to a minimum. The engine is a 
twelve-cylinder Curtiss type, developing 
400 horse-power. 

This Curtiss monoplane is being en 
tered by S. E. J. Cox, president of a 
Texas oil company, and millionaire sports 
man. It is known as the “Texas Wild 
cat.” In a recent test flight the machine 
developed 223 miles an hour, breaking 
the world’s speed record by a safe mar 
gin. The monoplane has been built in 
duplicate, so that if anything happens t 
the first machine the second will be used 
Roland Rohifs and Clarence Coombs, 
record-holding aviators, will pilot the Cox 
planes in the cup race. 

The Army Air Service is known 
Verville-Packard and is of all-American 
design and manufacture throughout it 
was designed end built by the Packard 
Motor Car Company under the guidance 
of Col. J. G. Vincent, who also designed 
the engine. [A complete description o 
the 500-horse-power engine inst 


as the 


alled in 
this plane was described in our issue of 
September 4th, 1920, on page 226.1 The 
engine has a total piston displacement of 
over 2,000 cubic inches and weigi 
proximately 1.94 pounds per horse-power 
representing a distinc 
aircraft power plants. 

The Verville plane was designed and 
constructed especially for this engine, but 





forward step in 


it is, however, in no way a freak racing 
machine. It is built for both service and 
production. The plane itself has been 
developed by the engineers of the office 


of the Chief of Air Service at 
neering Division at McCook Fie 
felt by the Army men that tn th 
the terrific speeds which will undoubtedly 
be shown by all planes entered in this 
year’s event, the Army Air Service has 
an excellent chance to win Captain 
Rudolph Schroeder, present holder of the 
world’s altitude record, will pilot the 
Army plane. 

The Dayton-Wright monoplane measures 
only 22% feet from wing tip to wing tip. 
Its body is 12 feet long. The wings are 
of rigid cantilever construction. Instead 
of being covered with fabric, they are 
made of three-ply veneer. When the lit 
tle machine is in flight the wheels and 
the entire landing gear are drawn up i 
side the body and the machine presents 
the appearance of a gigantic steel pro- 
jectile darting through space at more than 
three miles a minute. 

It is this retractible chassis, or landing 
gear, wing structure, and what is known 
as a variable camber or wing curve that 
make the Dayton-Wright a remarkable 
contestant for world speed honors. While 
technical details have necessarily been 
withheld, pending the race, it is known, 
that a crank in the instrument board of 
the machine enables the pilot, after he 
has left the ground, to raise the wheels 
and landing frame into the fuselage, and 
at the same time using the same mechan- 
ism, automatically to flatten out the wing. 
The whole process requires only from 12 
to 15 seconds. It requires even less time 
to drop the wheels and restore the wing 
curve in landing. 

The curve in an airplane wing affects 
the speed at which the machine takes off 
ov lands, but it also retards or acceler 
ates its speed while in the alr. For in- 
stance, the curve of the wing enables it 
to take off more quickly and land at 
slower speed, thus requiring a smaller 
field and eliminating danger in landing 
in an emergency. sy evolving a means 
whereby the wing curvature can be 
altered at will, the Dayton-Wright design 
ers have been able to decrease the land- 
ing speed to twenty miles an hour, and 
increase the racing speed in the same 
ratio, 

By drawing up the landing gear and 

(Continued on page 266) 
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Conducted by H. E. HOWE, Chemical Engineer 


The Service of the Chemist 


i 
i A Department Devoted to Progress in the Field of Applied Chemistry 
t 





Radium in Medicine 
4 ' ses can be taken as an indication, it would 
een it medical men are approaching unanimity 
th ‘reference to the use of radium, which 


re e was held to be w value by at least 


§$120,000 


ithout 


oup Recent purchases of 


medical men in a single 


the 


lement by 
tendency and emphasize ne- 
105 and 
vered from the ore thus far, 
American The 
practically exhausted 
being used principally for luminous 
forms which its absolute 
There are probably 20 and 
rrams in the United States at time, 
rt of which is that the Mines 
purposes. The necessity for 
when it is under- 
bearing the radium occurs in pock- 
have practically 
future supplies must come for the 
which can located 
that this carries a consider- 
and while authorities differ 
radium that will possibly re- 
conservative place 


there have been between 


\ ! 70 grams were from ores, 


op nm reserve stocks were 
r war purposes, 


flials and elsewhere in mean 
between 
the present 


Bureau of 


to science 


owned by 


ind loaned for medicinal 


mservation becomes more evident 


the ore 


surface pockets been 


Yonauste and thai 


uirt from those pockets be 


ling It is evident 


ble degree of uncertainty 


to the amount of be 


covered from now on, estimators 


it a total of 100 grams. 


American Analytical Balances 
CONSIDERABLE percentage of the demand for 


A 


analytical balances is for the type which has a 
definite sensitivity of one-tenth of a milligram under 
load of 200 grams in each pan. This type of 


the full 


balance has been successfully made by American meth- 


“is, which means quantity production. One of the 
well-known manufacturers believed he could effect cer- 
tain improvements if it were possible for him to ob- 


tain orders justifying new jigs and tools, and an order 
for 1,000 from a single progressive dealer was sufficient 
to guarantee the new work. An order for many 
il balances of ope type was something new in 
apparatus of this character, but the result 
moderately priced balance which meets 
industrial chemists and many of 
institutions, 


so 
inalytic 

entific 
has been a 
the requirements of 


the educational 


Tin Recovery 
of tin from scrap has engaged the 
several chemists, especially since 
demand for the tetrachloride of tin has been in- 
reased by the rapid growth of the use of silk. A 
new process has just been patented in which the scrap 
tin Is first treated with a strong solution of sodium 
hydroxide at from 120° to 150°F. in an iron tank lined 
with graphite or some other material electro-negative 
to tin. The galvanic action set up between the graphite 
and the tin accelerates the solution of the tin, and the 
operation is repeated with various batches of scrap un- 
til the bath is rich in tin. The solution is then placed 
in a second iron tank and bales of scrap tin are sus- 
nended in the bath and a current passed. The tank 
iets as the cathode and the tin becomes the anode. In 
this process the tin from the bale is dissolved and de- 
posited, while the tin is also deposited from the bath 
tself, returned to the first tank and 


re-used, 


. HE recovery 
attention of 


t 
the 


so that it can be 


Graphite from Kish 

rIVHE story of how artificial graphite produced from 
| anthracite or petroleum coke by electrolytic meth- 

employing Niagara power has gradually replaced 
natural graphite, is well known. Natural graphite has 
held its place. principally in the manufacture of lurge 
t recently patents have been issued cover! 
ng manufacturing crucibles in which arti- 
ficial graphite is an important The out- 
put of artificial graphite has risen very rapidly, and 
from 1915, when it reached five million pourds, it in- 
creased to ten million pounds by 1918. Much ot it finds 
into lubricants, paints, battery fillers, foundry 


ods 


crucibles, bu 4 
r methods of 
ingrecient. 


its way 
scale preventatives, 


facings, and bolle 
ealled to the possibility 


Attention has recently been 
ef recovering graphite from the mixture of that sub- 
with oxide, fragments of iron, etc., 
ecumulate about a bessemer or open-hearth fur- 


stance slag, iron 


which 





hace or casting ladle, and known as kish. The graphite 
s formed during cooling by the crystallization of the 
excess carbon from the molten iron, and the graphite, 
which may reach 8-10 per cent, is in the form of light, 
thin flakes. If the mixture containing the graphite is 
carefully and treated with magnetic sepa- 
rators, the graphite may be concentrated and refined. 
The supply is probably not great enough to present a 
commercial possibility at the present time, but may 
worth-while source in the future, 


screened 


form a 


Flotation Applied to Fuel 

HE experiments which have led to the perfection 

of the Trent for the treatment of coal il- 
lustrate again the success which often attends the ap- 
plication of processes peculiar to one field to the prcb- 
Certain types of coal carry their ash 
in a form sufficiently segregated to make it possible 
to separate it by ore flotation methods. This removes 
about eighty per cent of the ash and gives an vil-coal 
fuel possessing desirable characteristics. If advanta- 
geous, the oil could be recovered. One of the fea- 
tures of the process is the possibility of reducing the 
coal to a fineness sufficient to pass a 200-mesh sieve by 
wet grinding methods, thus eliminating one of the 
principal hazards in the use of powdered coal, numely, 
the liability te spontaneous explosion of the very fine 
dry carbon dust. 


process 


lems in another. 


best 


Experimenta! Coal Mines 

R. J. J. RUTLEDGE presented an argument in 

favor of demonstration mines before the 
American Institute of Mining and Metallurgical Engi- 
neers at their February meeting, urging the impor- 
tance of such mines if the most is to be made of the 
technical skill that can be employed in solving the 
problems of underground coal mining. Some of the ex- 
periments which could be tried are: Satisfactory meth- 
ods of stopping the slacking of mine roofs during the 
summer; determining the best method of mining in a 
particular field; developing better methods of timber- 
ing; a study of proper explosives; mining machines; 
methods of haulage; ventilation; generation and distri- 
bution of power; efficient pumping; greater safety in 
shot-firing; and a testing of the roof or bottom shale 
in metallurgical plants or in the manufacture of brick 
or terra cotta ware. 


coul 


Carbon 

HE work on special charcoals for gas absorption 

in gas warfare defense has brought to many a bet- 
ter appreciation of the differences in charcoal and other 
forms of carbon. The field offers a wonderful oppor- 
tunity for research of the most profitable kind, when the 
usefulness of carbon for clarifying and decolorizing is 
fully considered. 

Lately a number of laboratories have undertaken the 
problem, their work differing in the raw materials as 
well as in method. Rice hulls, kelp, and lignite are 
some of the raw materials used. The premium which 
we pay because we have not been sufficiently interested 
in developing suitable decolorizing carbons is illus- 
trated by the fact that one foreign company has met 
with much success in first licensing the use of their 
carbon at $5,000, then selling the material at $500 per 
ton, and in addition receiving a royalty of thirty cents 
for each 100 pounds of material decolorized with this 
secretly prepared carbon. A number of concerns use 
the material even under these conditions, and the prize 
should be enough to attract some of our best physical 


chemists. 


Motor Spirit 

\HE Journal of Commerce reports a’ hew process 
‘| for the extraction of commercial alcohol which, 
though still in the experimental stage, is said to he 
capable of producing a satisfactory motor spirit. The 
work has been carried on in England, where alcohol 
and derivatives have been recovered from coke oven 
gus by a sulfuric acid comtact process. An average 
yield of 1.6 gallons of alcohol per ton of coal carbon- 
ized is reported and it is calculated that if all of the 
coke oven gas from the coal reduced to coke in England 
during 1918 had been subjected to this process, more 
than 28 million gallons of alcohol would have been 


recovered. 


Non-Coking Coals 


XPERIMENTS conducted at the University of 
Illinois on low temperature carbonizing of coal 


have been reported to the American Institute of Min- 
ing and Metallurgical Engineers, and while the work 
has really but begun, the indications are that the so 
called non-coking coals of Illinois may be advanced one 
of these days into the class of coking coals. Working 
at 750°C., the gas produced was high in calorific value 
and the tars were of unusual interest. 


Methanol 


T has been pointed out before that in view of the 

importance of wood alcohol to the chemical indus- 
tries, the legislation which might be enacted as the 
result of its use as a beverage became a subject for 
serious consideration. In the belief that the names 
wood alcohol and methyl alcohol were partly to blame, 
a change haus now been agreed upon so that hereafter 
this article of commerce will be known as methanol. 


Aircraft Dope 

.OR some time “dopes” made from cellulose acetate 
have had the preference for coating fabric used in 
uireraft production. It is more expensive than ma- 
terials of cellulose nitrate since in their 
manufacture acetic acid and acetic anhydride are re- 
quired and these raw materials are more expensive 
than those employed in the nitration of cellulose, 
However, the acetate is fire resistant or slow burning 
end that has given it a decided advantage. It has now 
been found that some five to eight per cent of ammo- 
nium magnesium sulfate when added to the nitrate 
makes it fire resistant, since when ignited a quantity 
of ammonia gas is given off extinguishing the flame, 


Furfural 


composed 


URFURAL is another of those substances upon 
which comparatively little industrial work has 
been done because of its scarcity and price, which 


made it out of the question for manufacturing pur- 
Few industries could afford to pay $17 a 
pound for raw material. In attempting to use a part 
of our annual crop of corn cobs, it has been found that 
furfural is one of the materials that can be prepared, 
either as the principal product or as a_ by-product, 
and costs as low as ten cents per pound have been real- 
ized. At the Bureau of Chemistry it has been found 
that furfural may become the starting point for a 
large number of dyes which may become as important 
as one of the series now obtained from coal tar prod- 
ucts. It may be condensed and, experimentally, a fast 
brown dye has been made by treatment with sodium 
sulfide for wool and silk, and with ammonium sulfide 
for the direct dyeing of cotton. The stimulation of 
such valuable research is sure to follow from the es 
tablishment of our organic chemical industries, but 
without encouraging legislation this will be impossi- 
ble and development which often produces values ia 
unexpected places will be stifled. 


Carbon Black 

"Begs black is a fluffy, velvety pigment, usually 

produced by burning natural gas with a smoky 
flame against a metal surface and the product is em 
tirely different from lamp black, with which it is some 
times confused. Lamp black is gray in comparison 
with carbon black and in all places where carbon black 
is used lamp black is practically an unsatisfactory 
substitute. In normal times we have been in the habit 
of exporting about 15,000,000 pounds and besides this 
have used in printers’ ink ten to twelve million, rubber 
goods, twenty million; stove polish, four to five million; 
and miscellaneous, one million pounds annually. 

The Bureau of Mines has undertaken an investigation 
of probable sources of lamp black and with the grad 
ual lessening of our natural gas supply the question 
of carbon black may become a rather serious one. 
The present methods are known to recover but a few 
per cent of the carbon in the gas, and developmental 
work on efficient methods of production from natural 
gas and other possible materials is in order. The 
thermal decomposition of gas or other hydrocarbons 
with insufficient supply of air, or explosion with carbon 
monoxide, carbon dioxide, oxygen or their mixtures has 


Toses. 


heen suggested. 
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Lejt: Making a feast from a half-rotten potato. Center: View, a little over half size, showing clearly the mantle and breathing pore and the two pairs of horns or tentacles, with the eyes in the 


tips of the longer pair. 


Right: Stuffing himself with the foliage of the chrysanthemum 


Some close-up views of the garden slug, with special reference to his major occupation of eating 


A Queer Visitor in the Garden 
By Hamilton M. Laing 


IS book name is Ariolimax columbianus, but he is 

better known as just plain “big slug.” He is a 
big slug—almost unbelievably big when first we meet 
him. He attains a length of seven and a half inches 
and a thickness greater than that of a man’s thumb— 
a veritable leviathan of his kind. When we meet him 
stretched out on his way across a woods path or find 
him clinging to vegetation far from the ground, he is 
like something seen only in the nightmares of a 
small boy. 

In general appearance this slug is like a huge snail 
minus his shell. Instead of a shell on his back he 
carries merely a mantle and his single breathing pore 
is through the right side of this mantle. His eyes are 
perhaps his most peculiar feature: he has a double 
set of “horns” or tentacles, the front pair short, the 
hind pair much longer and in the tip of this rearward 
pair are his eyes. He can “pull in his horns” in very 
truth and the eye comes too—periscope and feeler in 
one. Also, each tentacle works independently of the 
other. His color is tawny green and his back usually 
is more or less mottled with brownish—just the combi- 
nation to hide his slow-creeping form from prying eyes 
that might be peering about in the shadows of the 
moss-green woods, 

A most interesting thing about him is his manner of 
getting over the ground. When extended and on the 
march his body seems magically to slip forward; we 
have to look closely to mark his steady progress; the 
slime trail behind him is best evidence. Though he 
has no legs he dees not wriggle forward like a snake. 
His under surface really is his “foot” and he is glued 
to the ground, this flat member sticking tight and 
secreting the slime that marks his path. He moves 
forward in sections. His head and foreparts extend 
momentarily and after them in a series of minute 
ripples come the more rearward segments. In this 
way he can climb any obstacle from the spiny bark of 
the devil’s club to the surface of a pane of glass. 
Timed and measured on a woods path he has been found 
to make two and one-half inches in two minutes or six 
feet three inches in an hour. Yet the scientists say that 
this slow-going chap came to Oregon and California 
from Asia, by way of Alaska; and that he walked! 

The slimy trail glittering in the morning sun upon 
the cement walk or on the earth in the garden is the 
unfailing sign that Ariolimax has left the woods and 
come for a visit. When he is traveling extensively the 
amount of this mucilage he has to manufacture is con- 
siderable. Why he does not become permanently glued 
down with his own adhesive is one of Nature’s mys- 
teries; for when the mixture is taken between the 
fingers and worked half dry it has the stickiness of 
commercial glue. Doubtless one reason for the slug’s 
dislike for the sun is that he is in danger of being 
dried up and cemented down. 

Usually one of the interesting things about a crea- 
ture is its food and it is over the food question that 
this big slug comes into closest touch with man. He 
comes out of the woods and into the garden for a pur- 
pose. His appetite is tremendous and there is little 
that he will not devour from a whole row of new let- 
tuce to the top sprays of the tall chrysanthemums. 
What he eats seems to depend on circumstances; for 
when his expedition lands him on the lawn he accepts 

(Continued on page 268) 


Ships for Sheep 

HANKS to that Western ingenuity which has so 

frequently overcome extreme obstacles, a_ three- 
decked barge has been devised for transporting sheep 
from winter to summer pasturage on the Chelan Na- 
tional Forest, Washington. The time element in 
moving 3,000 head of sheep has been reduced from 15 
days to 15 or 20 hours. 

















Big barge for moving sheep from winter to 
summer grazing grounds 


The accessibility of Lake Chelan, 3 miles wide and 50 
miles long, renders practicable the use of a barge in 
hauling the livestock. Formerly, the sheep were driven 
overland from the winter to summer grazing territory, 
the tedious journey of 15 days through rugged moun- 
tainous areas proving disastrous to many of the lambs. 

A gasoline boat propels the three-decked equipment, 

















The palolo worm of the South Pacific, showing the 
rear portion that breaks off 


which was specially designed for the purpose. About 
1,000 sheep are carried on each trip, the expense being 
12 cents for each head. The barge is a connecting link 
between summer and winter pasturage, the sheep leav- 
ing the winter range country in the spring only to re- 
turn when the leaves again assume a tint of hue in 

















A moat designed to protect garden plants from slugs 


the fall. The lake itself is at an elevation of 1,800 
feet above sea level, and is a dividing line between 
varying areas as to climatic conditions conducive to 
luxuriant pasturage.—By 8S. R. Winters. 


Headless Worms—A South Sea Delicacy 
VERY year in October and November enormous 
swarms of the so-called “palolo” worms suddenly 

appear on the day before the last quarter of the moon 
along the coasts of the South Sea Islands. The natives 
await this event with keen interest, since they high) 
esteem these worms as a delicate tit-bit whether euten 
raw or roasted. It is said, too, that Europeans who 
have succeeded in “acquiring” a taste for them find 
them very palatable and appetizing. It has long been 
noted that these creatures were always headless and 
this circumstance has now been explained, says a 
writer in Kosmos (Stuttgart), by the fact that the 
palolo worm is really only half a worm! In other 
words it is the rear portion of the body of an annular 
worm, the Eunice viridis, which finds its habitat in the 
crevices of coral reefs. This curious creature has its 
body divided into two sharply defined portions, as 
shown in the accompanying illustration. 
part of the animal is the upper portion of the body, 
consisting of thick broad “rings,” while the lower 
portion or “tail” is composed of much smaller annular 
segments. This part of the body, which may reach a 
length of 50 cm., is devoted to reproductive purpose 

At the period of sexual maturity this section of the 
worm, which is filled with sexual products, breaks 
away from the main portion of the body and rises to 
the surface of the water, where it swims about for a 
time and then gradually separates into lis segments, 
which discharge their contents into the water, thus 
fulfilling their function. Meanwhile the parent anime! 
peacefully leads its obscure existence in the rifts o 
the coral reef and proceeds to grow another “tall 

This is a typical example of the self-crippling capacity 
so often seen in the animal kingdom, and shows what 
an important biological function this peculiar power 
may serve. In this case, of course, the principal pur 
pose is the extension of the territory in which the 
worm exists, since the lightness of the rear portion 
of the body enables it to float far and wide fre 
place of its origin—By M. Tevis. 


The essential 


mm the 


Novel Plant Protection 

N the case of a rock garden, which contained a num 
I ber of valuable Alpine plants, much trouble was 
experienced from slugs. Some important specimens 
were badly damaged by the pests and all ordinary 
means of keeping the enemies at bay were without 
avail. A plan which met the difficulty is pictured 

All around the garden a ditch was opened up. This 
was about 9 inches in depth and 7 
width. Strips of sheet zinc 20 inches wide were then 
secured. These were bent around in a U shape. The 
ditch was lined with cement and the zine trough placed 
in position as shown, with the cracks cemented over 
so that the whole arrangement was water-tight 

When the garden was completely encircled with the 
zine trough water was poured in. In this way the rev! 
garden was completely cut off from the surrounding 
area. For a few days a thorough search for sings was 
maintained among the Alpine plants. When all these 
had been destroyed there was no further trouble with 
the pests seeing that none of the creatures was able 
to cross the water barrier—By 8S. L. Bastin 
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| Inventions New and Interesting 
A Department Devoted to Pioneer Work in the Arts 











This device brings the emergency brake 
lever fully 6 inches nearer the 
driver's hand 


Bringing the Emergency Brake 
Within Reach 
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A Camp Grate That Folds 


4 THEN th i v te is folded it 
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This camp grate can be folded into a 
small bundle 4 inches wide and 
12 inches long 


Reclaiming the Barren Land 
ly order to reduce the scarcity of 
food on the one hand and to in- 
the land available for settlement 


Creuse 

the other, the German Government 

s suddenly turned its attention to the 
recla on of barren lands. The area 
of barren land yet to be found in Prus- 
. e is estimated at not less than 
705,000 acres Between 1850 and 
918 ipproximately 1,970,000 acres 
were brought under cultivation. <A fur- 
ther 3,705,000 acres of rich soil is yet 


tined wv drainage. 


A Stove That Softens Shoe Toes 


improved elec- 


ewes s om f the 
trical «de es used in the 


shoe 


isines It will not burn leather, yet 
softens e toes and speeds up pro 
du 0 he shoe is placed right side 
th toe f last under the shelf. An 
ljus ‘ op holds back the 
vamp Kee Tile box toe flit on the 
lab He regulated by a thumb 
ewitcl It is not necessary for current 
e turned on continuously as when 
asbestos slab is hot it will retain 
r some time without current. If 
re es i very few minutes to 
soiten the shoe toe so that it can be 
lusted by hand or on a machine. 











The toes of shoes are softened in this 
small electric stove 


The Tilting Table Saw 


‘\ the terin “tilting table saw” implies, 
4 the force of gravity is capitalized 


in chopping wood by pivoting the table 
o the lower portion of the frame and 
so constructing that when a cut is fin- 
ished the downward tug will pull the 


able from the saw and into position for 
moving the wood up for the succeeding 
The design is es- 


cutting 


cutting performance. 


pecially adapted to cordwood 


or short chunks—frequently phrased as 
“stovewood length.” 
When designed exclusively for cutting 


cordwood, the table is constructed im- 
front of the saw mandrel, 
passing 


nediate lv in 
the uncut 
between the flywheel and the saw blade. 
The severed chunk then can fall di- 
to the ground, eliminating itself 
for the succeeding cut. The saw man- 
t feet in length; and if 
stationed on the saw 


portion of the wood 


rec tly 


drel is less than 
the flywheel is 


1indrel, poles or other lengthy pieces 
of wood cannot be placed on the table 
without coming into contact with the 


fivwheel. 

Consequently, tilting-table frames de- 
signed for chopping pole wood are of a 
construction. The flywheel is 
another shaft, permitting 
its operation below the table, or the 
latter is stationed on the side of the 
saw blade away from the mandrel. 
Such an arrangement permits of the 
yood being fed to the saw from the 
outside. 


varying 
mounted on 


A New Wheel Guard for Railroads 
F gee pire of men prominent in rail- 


road circles and other men who pre- 
over safety departments, got to- 
gether in a northern Ohio town not leng 
since to witness actual tests of the new 
guard which is attached to the front 
end of cars and extends to within a-few 
inches of the rails. All tests were muce 
with a dummy, weighing as near as pos- 
sible the weight of men 
ployed as brakemen, switchmen and in 


side 


average eln- 


other railroad capacities. In all tests, 
at which time the dummy was placed 
in positions resulting from falls from 
moving trains, the guard cleared the 


and in only one 
was it injured. This was in a case in 
which the dummy sat upon the tracks, 
and was passed under the train between 
the wheels, uninjured with the ex- 
ception of having its overalls torn and 


track of the obstacle, 


seratched 

The guard itself forged bar of 
steel curved to conform to the shape of 
wheel. The upper end is T- 
shaped which provides means for bolt- 
ng it to the carbolts of the underframe. 
The lower end holds a slipper. Normal- 
ly this balances, but when an object is 
forced against it, it drops to the track 


is a 


“ua car 


and clears off any obstruction. It will 
not only be the means of saving lives 
of railroad men, but will prevent train 


falling 
aeross the tracks. <A large railroad tie 
was placed in such a position, and as 
it came in contact with the guard it was 
thrown and the train of several 
cars passed in absolute safety. 


wrecks caused by obstacles 


aside 
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A tilting saw table which simplifies and 
speeds up sawing 


Saving the Heat That Goes Up 
the Chimney 


ty is a well-known fact that with the 
fuels at our present and past 

posal we are, as we have been, highly 
extravagant. So far as the consumer is 
concerned, to be sure, this extravagance 
is often involuntary, being attributable 
to furnace, stove and oven design that 
makes impossible the full utilization of 
the heat produced. In particular it is 
quite usual to have the guses that pass 
off up the chimney carry with them sev- 
eral hundred heat, which 
has not been utilized in any way. 

In the effort to use to the full the 
heating of the conventional 
briquettes, a German manufacturer 
has placed on the market a _ briquette 
stove constructed on a new plan. The 
stove in question takes briquettes of 
brown coal or turf, and will likewise 
burn artificial fuel of various 
made from coal and coke tailings, ete. 
It is claimed that three briquettes will 
heat a room of moderate size. It is in 
some use as a sort of preliminary warm- 
ing medium for rooms in which the tem- 
perature is later to be maintained by 


dis- 


degrees of 


power 


sorts, 
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These simple wheel guards are attached 
to railroad cars for safety’s sake 


the rather more economical but not 
nearly so effective tile stove which has 
for so long been the bane of travelers 
in Germany. 

The trick of this stove is the passing 
of the gases of combustion through the 
several heating chambers before they go 
to the chimney. They are allowed to re- 


tain only so much of their heat as is 
necessary to insure a good draft. Utili- 
vation of the heat heretofore carried 


of: by these gases is effected through a 
arranged vertically 
in the chamber, and affording the neces- 
sary and radiating surface, 
The tubes are open above and below, and 
the gases pass freely through them and 
to the chimney. Effective radiation of 
the heat is assured by the exposure of 
the surface of these tubes to the reom 
indicated in our illus- 


quantity of tubes, 


absorbing 


atmosphere, as 
tration. 


Canada and Carbide 


i manufacture of calcium carbide 
at various points throughout the 
Province of British Columbia is being 
strongiy advocated these days. This 
material, which is manufactured from 
limestone and coke by subjection to 
heat in an electric furnace, is used for 
the production of acetylene gas, as @ 
substitute for gasoline, and for certain 
chemical purposes. One ton of calcium 
carbide is obtained from 3,000 pounds 
of the mixed material. 














German stove with unusually large 
radiating surface 











al September 11, 1920 SCIENTIFIC AMERICAN 257 
= < oa 
x 
LIM Ya 
(2 oe 
—=> ? —— ~~ Z it —- i 
SSS ~ an aang 
—|| Sp —____ = a 
SS SS 





The Farm Electrical— 
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bigger crops, greater comforts 
» °F eenarad farmer has not dreamed of the day when he would 
| : no longer be “the man with the hoe.” And to many 
an j {| } BS AY ihe farmers, the day of realization is already here. 
has nn th Mig , 4 The electric power line is reaching the most remote districts 
elers \ ‘ | HHH ss BN S s ae if and with it a new science, a new system and a better, more 
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a : hand | . PPE quickly with less work and greater profits for all concerned. 
cha L1P Hg ZA Ss “Chores” which get the average farmer up early and keep him 
cally | | i ae BZ up late, may be motorized at little expense. Today, the water 
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| a | appliances. 
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| Recently Patented Inventions 
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| Brief Descriptions of Recently Patented Mechanical and Electrical Devices, Tools, Farm Implements, Etc. 
| - ———— — 
Pertaining to Aeronautics proper minated, irrespective of the angle; bustion of the same, and for conserving all the| having abutting flanges. In the present in- 
‘ ' {ERENT STABII at which the ght falls on the sight heat generated during combustion. vention collars are substituted for the inner 
wf Ny -OR SEY >IT Ee WwW — - 2 , F sections and the flanges as well. 
ROSE SECURING oe ICE.—R. Ret, 15 Machines and Mechanical Devices 
lacks« St Sanford, Me The invention per a, * 
taina more particularity to robe clamne. anqg| CRIMPING MACHINE—E. T. Recren and| Pertaining to Recreation 
etl havent 1 all ‘y i it ; W. A. Skinver, 366 Pearl St., Manchester, TOY AIRPLANE.—P, 0. Rorn, 28 Pullis 
= ' views. © a Ss Seen laa H. An object of ths invention is to pro-| 4¥@. Middle Village, N. Y. A toy airplane 
, . : -_ vide mounting and operating mechanism for of simple and comparatively cheap construe. 
; : a pair of form plates instead of one which tion is provided by this invention. The toy 
doubles the capacity of the machine over the| }§ intended to fly a short distance through the 
© of the greatest . Legge machine and which facilitates the em-| “'T — thrown ~ projected by pressure 
a a é‘ a ’ ployment of guards to protect the operator from the rear, It is of strong construction 
= % With this device one of the plates is always| “"4 will maintain a substantially straight 


descending so that double production is possible. course on an even keel. 


| RACE GAME APPARATUS.—R, M. Bren. 


Electrical Devices : . 
Medical Devices ner, P. O. Box 151, Palisade, N. J. This ig 





ASH ‘ry TESTING APPARATUS EY : 

' ' ES Ave.. Chicago, I @) < T rRUSS G. H. Eppieman, c/o J. Edington, | 2” improvement on the constructions described 
rh nvention ‘ to flashlight photogra vine | 1} saltimore Bldg., Memphis, Tenn The object in patents No. 1,011,562 and No, 1,203,474, 
l ke 1 g of parat Ie Int in| —_— ens | of this invention is to provide an arrange- | previously granted to Mr. Brenner. In the 
, th } An object is to provide —— | ment whereby the truss when once adjusted present invention, each actuating device con- 
p box ! in r testing the electric! , ging ELEVATION OF THE CLAMP. DOTTED LINES| and placed in proper position may be perma-| ‘felled by a player is rendered inoperative as 
t ‘ t ‘ d in SHOWING OPEN POSITION nently worn and all necessity for its removal, | 5°°" 28 the racing figure reaches the goal. 
ion ng the flash powd for instance in the bath, may be eliminated. The construction insures winning of the race 
levies my be sed with a battery in’ for use in connection with vehicles. The pri-| 4 further object is to provide for various ad- by the operator who exercises the most skill 

t ea tery Dox provided with the mary object is to provide means by which &) justments by which the pad may be properly | rather than speed. 

x r with tl ordinary city current up robe may be left in an, automobile without | and comfortably seated and thereafter locked Pertaining to Vehicles 


f 


danger of its being stolen therefrom. in the desired position, permitting of free | ANTI-SKID CHAIN.—E 
CLASP.—L. B. Hocnsterx, 22 North St.,| Sody movement. eee ” 


BENJESTORF, Fen- 
wood, Saskatchewan, Can. In connection with 


Of Interest to Farmers 





L\GON LOAT I ( HAISS l4ist St 
Rid Awe in . 2 y This invention Endi os N i P _ oe _— d “2 Musical Devices tire chains for the wheels of motor vehicles 
a ati: aplitell provide a casp of the pivoted type especially the inventor provides relatively flat plates 
a further « adapted for retaining the open ends of a box PHONOGRAPH NEEDLE.—J, Heino, 1178 
which the opera or pasteboard irton in close relation A Washington Ave., New York, N. Y. This in 
1s there a rther object is to provide a device which | yention pertains to a phonograph needle which 
: , 4 . will be flat when in its operative rang and may be used any number of times, but in which 
. . Poke sd which may be entirely removed when in its the actual playing point is not of sufficient 
' ' sa ' ing meperative position hardness to damage the record. A _ further 
feeding ti d terial lateral TOWEL CABINET.—E. J. Snarennessy,| object is the provision of a needle which 
2 o F. ©. Hendrick, 137 Greenwood Ave., E. shall incorporate means for holding the play- 
APPARATUS FOR [ANDLING RACKS : . re ag “ 
. Orange, N. J An object of the invention is to ing point so firmly that it is impossible that 
I. La 0 A, Mf This inven provide a support for a continuous towel strip) any slipping of the same might occur, but 
- a device es which facilitates the use of the strip A which nevertheless is capable of being in 
i i S - eo ving Bay rther object is to provide a towel cabinet | stantly loosened and removed without the 
iw 1 the nDng | which will be economical in that the portions help of any mechanical skill. 
% ‘ i whee rted : : ANTI-SKID TREAD PLATE FOR TIRES 
as ; led e oa ; tine the towel which are in use are maintained Pri Mov : d Their A as 
k or body « ind placing a smooth condition, and the Girty or soiled ae Se a eS ae with lugs or projections which serve to pre- 
1 the rur g r, tl wheels = he | Portions are maintained out of contact with ROTARY ENGINE.—S. E,. KocHENDARFER,| yent skidding of the vehicle. Owing to the fact 
} y ment preventing skidding| ®¢ clean, fresh portions thereof 58 N. Main St., Washington, Pa, This is an/ that short lengths of chain pass between the 
ae ng the lifting of the load SETTLING TANK.—S. F. Ketter, Thebo-| improvement on a prior application (Serial| jugs the possibility of clogging of the lugs 
laux, La The invention has for its object to No. 164,436) which disclosed a rotary engine | with mud is removed. 
Of General Interest provide a tank of the continuous operating having L-shaped pistons. When the rotor was ATTACHMENT FOR MOTOR VEHICLES.— 
\PPARATUS FOR, RAISING SHIPS.—W. type for the clarification or Separation of | revolving fast there was a tendency for the!) 7 grrovp, R.F.D. No. 2, Box 13, Mabel, 
re. Gaur, 208 W. 103rd St., New York, N. Y. sugar cane juice or the like, after the juice, piston to jump past the intake port and in Minn. The object of the invention is to pro- 
\ h ow pontoon is provided y this inven has been treated with sulphur dioxide and neu certain positions to swing inwardly permitting vide an attachment adapted to support the 
n which is adapted t e towed to and. tralized with calcium hydrate, wherein thé! eScape of steam These tendencies are over- rear wheels of a motor vehicle out of contact 
»wered over a sunken vess rhe pontoon is juice follows the natural trend of liquid that| come by an improved construction disclosed with the ground, to permit them to rotate 
/ has been heated. in the present patent. | freely to drive machinery of any character, 
AMMONIA DISSOLVING COMPOSITION Rail a d Their A . | and wherein means is provided on the attach- 
FOR USE IN REFRIGERATION APPARA allways an oe ALeccanssres | ment for permitting the rear end of the ve- 
Tt S.—C. DeLayeve, Paris, France An ob CROSSTIE.—J. R. Doo.ey, 7 So. Springhill | hicle to be quickly and easily lifted on, to the 
aa of this invention is to provide a refriger-| Ave., Mobile, Ala, The prime object of the} attachment to support the wheels for running 
\ a ] ating composition which will dissolve large | invention is to provide a cross tie whereby | freely. 


quantities of ammonia under high pressure | rails may be supported and mounted thereon, HYDRAULIC JACK.—A. Paout, Hancock, 
with a resulting small volume, Another ob-| and although the rail mounting may become Mich The ‘ 


- 7 invention has for its object to 
is to provide a refrigerating composition | defective on account of wear it will not be 


provide a jack, small and compact of form, 



































which may be freed of ammonia by heating and especially adapted for use with motor ve- 
without giving off other volatile substances | hicles, wherein, a cylinder is provided having 
which would interfere with the refrigeration ~—— = ee | } ——— a base and a hollow piston movable in the 
process. The composition consists of ammo aa Hiridays vy | cylinder and having movable therein another 
nium nitrate 3 grams, trimethylamin 2 grams, [ - | | piston to which the saddle is connected, to- 
liquid ammonia 554 cubic centimeters, and suf- | ak J gether with means for moving the hollow piston 
ficient water to make one liter. Re =) : downward, to provide for a large amount of 
| | lift with small amount of controlling move- 
Hardware and Tools | LL LJ ment and without the use of valves or the 
Ss as sens LOCK.—L. E. CANTRELL, address L. M. Gib- Cc like. 
provided with refrigerating means whereby son, Maxwell House, Nashville, Tenn, The in ‘ 
the water enclosed within it may be frozen vention relates particularly to “pay-as-you oe : _ Designs 
ni a solid block f i When this is done enter” locks which allow a person to enter A 1 DESIGN FOR A LAPEL RIBBON.—A. TILT, 
yaney of the ice brings the block, with door on depositing the required coin. A money | po iin \y} 51 E, 79th St., New York, N, Y. 
the ship it contains, to the surface. register is embodied within the lock to count the | : DESIGN FOR A PIN, BADGE, FLAG OR 
ROSETTE FOR RRIDLES AND OTHER umber of coins deposited and also the num- — —— ee ARTIC LE. 2 A. Howarp, 9 
PARTS OF HARNESS—H. L. Davenerry, eT Of entrances through the door | Maiden Lane, New York, N, Y. 
: ane Pits tig Sin, = iianeah ad TOOL FOR REPLACING SUCKER g—|4 PLAN VIEW AND SIDE ELEVATION OF THE 
ns eRe. . na " soy te a? tai canoes ve K mn - bain 0 on, te a ‘aad in SavaerOn ~~ bhp yee vere attention to the met Say 
n of harnese parts at the same vention relates to a tool for use in replacing | necessary replace ‘ros ie he cor we are in & geaition to sender competent auem 
n of harn parts 1 f ' ’ ii saemngs | necessary to replace a cross tle, the Com: | io. in every branch of patent or trade-mark 
making them durable and attractive The sucker rods in oil wells. The object is to) struction, being such as to enable the removable work Our staff is composed of mechanical 
t ym prise : hollow bedy having an) provide a tool by the use of which the dan-| rail supporting section or block to be used,|_, - ; ; . 
P " yee ; : : : electrical and chemical experts, thoroughly 
it wall provided with a transverse slot, | gerous operation of lifting the rods off of the! which may be removed from the cross tie and| joined to prepare and prosecute all patent 
vith ai keeper adjacent the silot,| elevator will be done away with, and which! replaced in a_ practical manner. Another eae 4 
h ng a slidable connection with | will make it impossible for rods to get away’ patent has been granted to the same inventor, applications, irrespective of the complex B® 
keeper and having an angular portion| from the brakeman by proving a check for the prime objects of which are to provide cure: of the subject-matter involved, or of the 
! to enter the slot to engage the inner! the rods in case the line should break, which means for securing railway rails to the ties specialized, technical or scientific knowledge 
th lat wall and hold the latch bar), will prevent the rods from falling farther, and for securing the meeting ends of the tie | required therefor. 
; t than the tubing nipple. sections together. We also have associates throughout Ge 


- z= ; : world, who assist in the prosecution of patent 
SIGHT FOR FIREARMS.-—J. E. Krart, LATERAL TAKE-UP DEVICE FOR LOCO-) ang trade-mark applications filed in all coun- 


Heating and Lighting 


| 

and, Ca One the principal objects MOTIVE AXLES.—H. B. Furstronpure, 1801 tries foreign to the United States. 

he invention is provide a sight repre COMBUSTION DEVICE.—S8. Yowuna, Yqui- | Park Ave., Shreveport, La. The present in- 

w such a color the marksman that it| tos, Peru, The object of this invention is to| vention is an improvement on the inventor's | MUNN & CO., Solicitors of Patents 

contrast with the object aimed at A provide mechanism of the character specified} previous patent (No. 1,202,701) which showed | Woolworth Building, NEW YORE 
rther object is to provide a sight whose| for permitting the utilization of fnel in the} inner and outer take-up sections adjacent to) Tower Building, CHICAGO, ILL. 

al surfa will be disposed at such an| form of shavings, paper, straw, slack and! each of the driving boxes, the inner sections | Scientific American Bldg., WASHINGTON, D.C. 
gle to the gun barrel that it will be always! the like, and for ‘insuring the complete com- being keyed to the axle and the two sections | Hobart Building, SAN FRANCISCO, CAL. 














Lt, 














September 11, 1920 SCIENTIFIC AMERICAN 





N the bearings sponsored by SKF" its type 
of anti-friction bearings have been devel- 
oped to their highest perfection. And SKF 
further provides an engineering service not 
only to assure to itself proper application and 
use of S&F marked products but to help the 
buyer to fully capitalize the mechanical value 
built into each device. This service is freely 
offered and is being continually broadened 
and advanced by laboratory research that is 
international in scope. You are assured a 
similar service behind every product bearing 
the mark — 





Among these products now offered are: 


Single row deep grove ball bearings 
Double row self-aligning ball bearings 
Steel balls 
Transmission equipment 


SKF Industries, Inc. 
165 Broadway, New York City 


Supervising at the 
request of the stockholders nnn 
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KF ‘esearch Laboratories 
The Hess-Bright ning Co. V 4 Le ~ we she £ at Phi ae age 
mer ey (- \) fee 
as Da fe) Lif : } = Me me rican anufac ote 
Hubbard Machine Co. | friction proble 
SKF Research Laboratories § geo, wee SSS 
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Splitting Hairs With Close-Limit | triangular rocking beam. 
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Dual Protectors 


nd the American Home (& - 
W whe 


‘ 





some would be without the beneficent insurance policy 
j 






























restores and repairs after loss and damage? Pde 
Without insurance those catastrophes, beyond the power of in- ; 
dividuals to prevent, would be complete And we companion this ; 
insurance with the protection of a COLT to thwart harmful and } 
il influences which, unless prevented, lead to catastrophe | 
Thus——the stealthy shadow of the up man who has stopped your car | 
auto thief, seen from your bed- on the lonely highway becomes a 
om wind at your garage door shrinking coward when he finds you 
anishes int the night when you argue with a COLT! 
allenge him with a COLT And so we have the dual protectors 
The sneaking figure of the fire-bug of American homes, the insurance | 
th vengeance in his heart policy which provides a recompense 
for a fancied yng, means to make for those losses which could not be 
» ruit our home or factory helped, and a COLT Automatic f 
when urprised surrenders when Pistol or COLT Revolver which re- 
fronted with a COLT duces to a minimum the unprevent- 
The night ler caught upon able danger. 
ir veranda has no other thought When you buy a ¢ Ol _T remember : 
t flicht, instead of the savage rush that you are getting “The Best that ~ 
} emeditated, when he comes face Mone y can Buy. Nothing else FE 
t ace ith a COLT should satisfy 
nstead battling the futile resis Drop in and talk it over with your 
ta i; er } ands, the bold hold- dealer. 


PATENT FIRE ARMS MFG. CO. 
HARTFORD, CONN. 
Manutacturers of 
Colt's Revlovers Colt’s Automatic Pistols 
Colt's (Browning) Colt’s (browning 
Automatic Machine Guns Automatic Machine R ifles 
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One vertex is 
il framework at a level 


Continued from page 243) about half-way between the foot of the 
beens i s Fal boom and its elbow. Another vertex is 
. . . ‘re. ‘ .) or | vw on- a BS ‘a 
it is conside red that 20 degrees Fa per linked to the elbow, while the third— 
heit difference in temperature * farther to the rear of the boom—is linked 
change the length of an inch block Y | to the vertical cross-head of the elevat- 
more than twice the margin to which the ing device. The cross-head shifts up and 

grinding is held. The heat of the 


hands and the heat of the machines make 
much difference that the work 
checked the indicator gages between 


so is 


on provide for the gu 


down in a vertical plane, these movements 
being accompanied by a lowering 
| vating of the jib. 
idance of the cross-head, 


and ele- 
Double plate girders 


yee grinding operations. The shifting of the cross-head between 

The final few molecules are caressed | jtg guides is accomplished by two re- 
off the blocks by the die-making group,| markable screws. These are each 60 feet 
who get and assemble the parts. By a| jin length and 13% inches in diameter, 


gentle rubbings against flat cast- 


series of 


By means of powerful machinery the great 


iron blocks, they finally bring the various | cg¢-rews are simultaneously turned and the 
sections to so nearly the same size that | boom with whatever weight may be upon 
it is necessary to split an inch into mil-| jt raised or lowered. 
lionths to find out which is which. The | Crane Lighter No. 4 is so weighted by 
slots in the blocks that hold the die sec-| the disposition of its machinery, a con 
tions, the punch sections and the shedder | tain amount of dead weight ballast, ete., 
sections must be made to almost exact di-| that when there is no load on the crane 
mensions, and must have their sides abso-| and its boom has been elevated to the 
lutely parallel with each other, and ab-| jjmit and has its minimum reach in an 
solutely perpendicular to the surface of| athwartships direction, the vessel heels 
the blocks. | over 4 degrees and has its deck depressed 
Then there is the little question of| on the side back of the elbow. When the 
“locating holes” and “locating pins,” | hoom is depressed to the 100-foot radius 
which must be accurate to about half a! for the inner blocks and a load of 250 
medium heavy shadow, and a lot of other | tons is on the hook, the vessel heels the 
close work that requires more patience | same amount but naturally in the opposite 
than answering questions in an orphan | direction. No shifting ballast is employed. 


asylum. 
It is possible to work to even Closer 


di- load of 312 tons. 


The crane has actually 


been tested with a 


mensions than the hundred-thousandth Hydraulic brakes are employed with 
of an inch limit on the most particular | some precision in controlling the move- 
class of tools, but it very rarely is done. | ments when the great load is on. Steam 
For instance, there are two firms, one in| brakes are also used. 

this country, and one in Sweden, that The two floating cranes at Panama—the 
make standard blocks of various lengths | Hercules and the Ajar—are duplicates 
which tvey guarantee to be of exact size| of each other. The pontoon measures, 
to within a few millionths of an inch.| roughly, 150 feet in length and 89 in 
Kither firm will, upon special order, fur-| width. When the jib is withdrawn to its 
nish blecks within one millionth of an| innermost position, its tip is about 206 
inch variation from true size. The check | feet above the deck. There is under the 
measurements on the blocks produced in| operator's cab a counterweight of 150 
this country are made’ by optical meth-| tons. A second counterweight three 
ods, using the wave length of light as the | times as heavy is in the after part of the 


of transferring a big 250-ton gun mounting 


would run through substantially the fol- | of effort at their 


lowing series of movements. The crane| effectual than 
stands up about as erect as it can and 
swings around on its roller bearings until | tained a lease on 


destination, the steel tackle is again oper- 











final measure, as has already been told| pontoon and a third on the cross-head. 
in these columns. | All movements are effected through elec- 
trical means. 
The Greatest of Floating Cranes 
(Continued from poge 247) Malaria Control 
tional facts now before us it will readily ALARIAL control through the ap- 
| be understood perhaps that the operation plication of anti-mosquito agencies 


re-emphasizes the dictum that an ounce 


breeding places is more 
gallons of immunizing 


fluids after the pesky insect has once ob- 


life. Recognizing the 


| it has the gun mounting before it. The| necessity of making warfare on polluted 

|} load is secured and lifted by operating | streams and other breeding sources of 
the tackle connected with the rear hoist-| the mosquito, the U. S. Public Health 
ing blocks. There are two independent | Service has conducted a series of inten- 
blocks, each capable of a lift of 125 tons, sive experiments in an effort of controll- 
But there is a special block with which | ing production of the germ-laden pest. 
they muy be interconnected, the whole Among the unusual control methods 
combination being abie to deal as a unit | adopted in the prevention of the hatching 
with the 250-ton load. The crane now ro-| of mosquito larve is the spraying of 
tutes once more on its roller bearing| streams with kerosene or a heavy black 
until it faces the location where the} oil, classified by dealers as a grade im- 
mounting is to be deposited. It then| mediately below fuel oil. The applica- 
extends its reach by flattening the angle | tion is made with knapsack pump spray- 
of the jib. When the load is above its| ers or by means of automatic drip cans. 


Of course, the expensiveness of the oil is 


uted and the mounting deposited. a factor to reckon with, but one small 
The arm or “neck” with which the| Southern lumbering town made effective 
crane reaches outward and withdraws in-| its control operations at an aggregate 
ward is the longer part of a single unit.| cost of $2,506.40, or a per capita cost of 
The shorter part is another arm set at} $1.2314. Moreover, the visits of the phy- 
an angle of perhaps 135° with the longer | sicians * for the purpose of treating ma- 
part, the whole forming a bent boom.| laria were reduced 70.39 per cent com- 
The whole is a rigid unit. It is pivoted} pared with the previous year. The per- 
at the bottom of the short part. It has} manency of control methods would un- 
| but a single movement up and down in, doubtedly curtail the operating expenses 
la vertical plane. The lifting and lower-| in making warfare on the mosquito. 
ing of the load is or may be done ordi- The novel departure of applying the oil 
narily with one of the block-and-tackle| by means of a drip can be proved prac- 
devices without any movement of the bent} tical by the utilization of small plat- 
boom. The boom itself is elevated and| forms, stationed over the streams, from 
depressed with or without the load, the} which cans were suspended. These 
point at which it is stepped being the} stands were built of scrub-oak saplings or 
center of its radial movement in its | odds and ends of timber assembled from 
vertical plane. This depression and ele-| the lumber mills. Spaced 200 yards 
vation of the boom is accomplished by | apart, the drip cups were so designed as 
one of the most interesting features of] to deliver drops of oil from an elevation 
the whole affair. Back of the boom is a (Continued on page 262) 
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The Lelands are noted for advanced methods 
in making fine machine tools 





One of the departments where parts are 
ground to Leland i 





Connecting rods are machined all over to 


remove superfluous weight 


——s 








Tn one of America’s most modern factories, here Lincoln 
Cars are Leland-built. 


Originally planned for the production of that marvelous 
mechanism — the Liberty Aircraft Motor — here produced 
in largest volume in the shortest time, that wonder work-shop 
turns to peace-time occupation. 


Here now is found an almost limitless array of new equip- 
ment, representing added millions of investment and more 
suitably adapted to the new pursuit. 


Here is machinery of the most modern kinds, seemingly more 
than human in its ingenuity; and literally thousands upon thou- 
sands of the most scientific and accurate tools and devices which 
genius has yet conceived. 


Here the guiding hands rank with the world’s most adept in 
their respective callings—men who have devoted their arts, their 
talents, and their skill to designing, developing, refining and 
building cars and motors of the finer class. 


Here pervades the spirit of co-operation, and of harmony, 
and of fellowship—a spirit which has its source in the adminis- 
trative offices. 





Here is found ideal environment, that which appeals to 
men’s better selves. 


Here, too, are means for healthful recreation. 


Here men are encouraged to develop the best that is within 
them; and here honest effort does not go unrewarded. 


Here is seen the atmosphere of inspiration; and here is seen 
incentive to achievement. 


Here men of the serious-minded type seek affiliation, not alone 
for the creature-comforts, but for the skillful training they ac- 
quire, and for the prestige which that training wields in the 
world mechanical. 

Here men, and methods, and machinery; here inspiration, 
environment, and knowing-how, work hand in hand for a com- 


mon purpose—the production of the highest type of motor car 
that man has yet evolved. 


Here it is that Lincoln Cars are Leland-built. 


incoln Cars are Leland-Built 








Where wholesome food is well cooked and 


served to employes at cost 





One of our two main dining rooms designed 


and built for Lincoln employes 





A :vom which invites rest and recreation 


is provided for women employes 


LINCOLN MOTOR COMPANY DETROIT, MICHIGAN 
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Looking Northeast 
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Administration Building Looking Northwest 





Composite View of Lincoln Motor Company’s Main Plant in Detroit 
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Lifts From 
Any Angle 
And 
Lifts Higher 
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ATIONALEACTORY SYSTEM 


FACTORY FINDING “FILING STOCK 
TRUCKING MEN WANTED ANDMATERIALS 


TheNew Truck With The 
“WORM-LIFT ” 


FIVHE National-Chapman Universal Lift-Truck has three 
| outstanding merit features. First: A single down thrust 
-no jack or pump motion. ‘Se 
ond: It lifts from any angle—may be elevated from a righ.t 
angle posit ion in narrow aisies Third: It lifts higher without 
rtion and raises a loaded platform 24, 


of the handle elevates it 


extré 
hoor 
floor sills 


exe 


Wouldn't you like to know more about this truck’? 
Write for Bulletin No. 14 T 


ACTORY SYSTEM‘ 


NATIONAL INATIONAL SCALE COMPANY | ALE COMPANY I 


92 _— Street, Chicopee SS ae Mass. 
DEPENDABILITY 








inches off the 
an obvious advantage on rough floors or in going over 





NATIONAL-CHAPMAN 





| the 
| $9. 


| With 
|} A mixture 
| sidered excellent for the pine and fir; 
| redwood has done so well without the pro- 
| tection 
} mains in doubt 


UNIVERSAL LIFT- VRUCK also, A 
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day equipment. 
| Three types 






Chicago 


hi 
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Children are sent to school and college that they may 
be better trained in mind and body to meet success- 
fully, the competition and responsibilities of their own 
productive age. 


- Watermanis deal Fountain Pen 


It teaches unconsciously, habits of neatness, exactness and fluent 
expressions, all of which contribute greatly to a successful career. 


a. 
. 
' 








Regular, Safety and Self Filling 


L. E. Waterman Company 
191 Broadway, New York 
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Tbits 


a your children with 


Business men and women, the world over, have found its greater con- 
venience and absolute reliability an indispensable part of their every 


$2.50 and up at Best Dealers 


Boston San Francisco 
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Malaria Control 
(Continued from page 260) 
of 4 feet to swiftly moving portions of 
the creek or stream. As the can ab- 
sorbed the warmth of the day, it was so 
regulated as to permit of the delivery of 
15 drops of oil a minute. 
1,035 gallons of 


ime roan = —— 
The Connecting Link 





Between 





sy the drip-can outlet, 





distributed on old ditches, 70 
gallons applied to new ditches, and 258] 
gallons used in exterminating the mos- | 
quito larve along street ditches. The 50| 
used represented an expendi- | 
while the cost of constructing 
drip-can stands was calculated to be 
There were two knap-sack sprayers 
purchased at an outlay of $14.79, and la- 
and spraying in the operation of con- 
trol methods were estimated to be $238.69 

Water Pipes of Wood | 


Continued from page 250 


oil were 


drip cans 





bor 





coating. Such a coating may be a paint 
or it may be a disinfectant. It is said 
that coutings are useful with fir and pine. 
the not clear, | 
tar asphaltum is con- 
but 


redwood is so 


of 


cause 


and 


that the matter re- 
as to this material. 
pipe is held together by 
bands or hoops placed at frequent 
There are two problems here. 
itself with the strength of 
resist the bursting pres- 
contained water. This will 
vary with the head and with 
the intervals between bands. 
second problem centers on the ten- 
of the tightened band to sink into 
the wood. The size of the band, the spac- 
ing interval an@ the bursting pressure— 
all play their part here. For almost any 
xiven pipe line there will be two or three 
sizes of band permissible, but the spacing 
for the different sizes will naturally vary 
representative band is a round 


of a coating 


Wood 


stuve 


steel 
intervals, 
One concerns 
sure of the 
naturally 
the size of 
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Protection | 
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rod with a button at one end and, say 
5 inches of thread at the other. A fit- 
ting, called a is employed to cinch 
the ends of a band together. These vary 


shoe, 


somewhut in design. It is considered 
important that the shoe should be 


stronger in the body than the band itself. 
as thus it is possible to develop the full 
strength of the rod. A case has occurred, 
it seems, where the shoe was weaker than 
the band, and in consequence somewhere 








AND 
Economical 
Operation 








about 390 tons of steel were wasted. 
The staves make butt joints with the 
stave ahead and the one to the rear. Nat- 
urally, these butt jcints are distributed 
so as not to have an undue number at any | 
point of In order to} 
leakage at these joints, the fol- | 
precaution taken. A _ steel or 
perhaps 1% inch thick, called | 
a tongue, is arranged to lie half in one | 
stave end and half in the other. Slots 
are provided to receive the tongue. The 
width of the tongue will be, say, 1% 
inches. Its length is a little greater than 
the width of the staves at the locations | 


one cross-section. 
prevent 
lowing 
iron strip, 


is 


of the slots. This extra length permits | 
insertion of the tongue ends in the side 
edges of the adjacent staves. They are 


with an asphalt base paint. 
that, in the case of redwood 
the bands determines the 
is accordingly im- 


coated over 

It is said 
pipe, the life of 
life of the pipe. It 
portant to prolong the life of these 
hoops and their and therefore to 
use the proper coating at the outset. <A 
paint with an asphaltum base is consid- 
ered a proper one. Now and then a band 
will have to be replaced; but generally 
speaking its life is understood 
greater than that of steel pipe. A rea- 
for this has been given. The band, 
being round, an inconsiderable 
surface to the weather. Red lead is con- 
sidered a very good coating material, in- | 
deed. Galvanizing is a method of protec- | 
tion that is costly; but it appears to be 
the only thing employed in the Hawaiian | 
Islands in connection with redwood. | 


shoes, 


to be 


son 


exposes 





Instead of the continuous wood stave | 
(Continued on page 264) 
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—F usES— 


renewable 


Constant inspection at the plant 
and by the Underwriters’ Labor- 
atories insure accurate rating in 
all Economy Fuses—they afford 
dependable protection in the cir- 
cuits of all industries using elec- 
trical energy. 








Economy “Drop Out” Renewal Links cut 
annual fuse maintenance costs 80 per 
cent. as compared with use of “one- 
time” fuses. Nothing is discarded in a 
blown Economy Fuse but the inexpen- 
sive “Drop Out’? Renewal Link. 

The fibre cartridge, heavy end caps and 
the winged washers which lock the fuse 
and make renewal the work of a few 
moments only, are virtually indestructi- 
ble. They are used over and over again. 








Be Sure to Specify Economy Fuses 


For Sale by all leading Electrical 
Jobbers and Dealers Q 


Economy Fuse & Mfg. Co. , 
Chicago - «+ «= UCOS.A. If 


Economy was the first line using an in- 

expensive bare link for restoring a blown 

fuse to its original efficiency to be Ap- 

proved in All Capacities by the Under- 
writers’ Laboratories 
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The Right Valves for any Pump 


Wherever a pump is in use, its satisfactory working depends largely 
upon the adaptability of the rubber valves employed. Maximum 
pumping efficiency is to be had only by the use of the right valves 
for the particular service. 


For every pump pressure and capacity, and for every kind of liquid 
to be handled, there is a style of United States Rubber pump valves 
exactly suited to the work to be done. 


Consult us in regard to your requirements. Our recommendations 
will be based on the type and style of valve seats used in your 
pumps, the nature of the material pumped, and the pressure or lift 
under which the pumps work. 


Let us select valves of the right density for your work. 


United States Rubber Company 


1790 Broadway New York City 


The World's Largest and Most Experienced 
Manufacturer of Mechanical Rubber Goods 
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Transmission “Rainbou’ Pilot” 
‘Shawmut~ Giant Stitched’ 


Conveyor United States, Grainster® 
Elevator “Matchless” Granite’ 
inster” 

Tractor “Sawyer Canvas” 
‘Little Giant Canvas” 


seine Metis 







































| HOSE — ] PACKINGS | MISCELIANEOUS | 
ama J ——- 
Air 4810; “Dexter” Sheet Rainbows Vanda’ Paramo Mats, - and Flooring 
Steam “Qainbow'tiant Perfected” Rod ‘Wizard’? — eiet ee 
Water ‘Rainbow! Mogul Perfected” Honert Joke the Friction Tape, Splicing Comé, 
Suction ‘Amazon’ Giant" in sate Ocbels the ste : Sleoves, 
Garden ‘Rainbows Mogul’ lakeside" diaphragms — {| Hard Rubber Goods, 
Also Hose for Acetylene. Oxygen. Acid, Usco Valves ome . Pe ora ae * Lae 4 
Air Brake Gasoline,Ou, eur PACKI . .Jar Rubbers, 
Chemie ihe Spray. etc. 2 bi THE RIGHT PLAch Moulded Goods 
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Pennsylvania 
AUTO TUBE 


“TON TESTED” 





stands 
“Ton 


is the 


Pennsylvania - 
out proudly on every 
Tested” Tube. It 
maker’s simple method of 

warranting that same stand- 

ard of highest quality that has 


for more than a decade, con- 





Makers of Vacuum 


Made by the 


Cus res 


i Fab T 


surpassed the ex- 
of Pennsylvania 


sistently 

pectations 

Tire and Tube users. 
Yet 


proximately the same. 


ordinary makes cost ap- 


PENNSYLVANIA RUBBER COMPANY ef AMERICA 
Jeannet Pa. 

y Branches and Service Agencies Throughout the United States and Canada 

t, Woolworth Building, New York City 
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Direct Facto: 
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Now Ready 


A New Book on a New Subject 


BEHIND THE MOTION- 
PICTURE SCREEN 


By AUSTIN C. LESCARBOURA 


} [*: RE, at last, is the wonder book of the 
Treen, “> kes the re 


into that marvel 
ous land where hims are made, 





Lycos 


NDICATING + RECORDING - IRUMENTS 


SECURIT Y | 


ader 


and where the 








E 
Bi 


camera feigns su- every industry ees Te -mperature 
7 preme. Every step in Tn struments—Indicating, Recording, 
eee @ P Controlling —insure ‘ et re egulatio mn of 
<n the making of a temperature Develoy ad through long ex- 
irene photo play is taken | perienc they are sturdy and dependable. 
hte up m proper turn, | They minimize waste in industry; and they 
rue _ | insure safety 
Nasi from the planning We are equipped to solve your particular 
| and writing of the temperature problems. Consult with us 
scenario to the pro- freely § 
jecting of the finist , » , , 
eer Taylor /nstrument Companies a 
| ” a Rochester, N. Y. ‘ 
: Ta —_ Theresa Sees, or shen »meter f 
albing pictures, natur- . 
al-« olor pictures, micro- 
q } scopi. pictures and all 
phases of the motion pic- 
ture are treated upon in 
he os due turn. This book is 


pnated on the highest 
grade coated paper. It 
contains 428 pages and 
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ver 300 illustrations. 
Bound in an attractive cloth ver ize 6 x 9° 
$3.50: postage— | 5c in the East 20.1 to C hic ago, 30c 
to the coast. | 
One of the Most Attractive Books Ever Issued 


Scientific American Publishing Co. 
233 Broadway : New York 
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| the building. On large yellow oblong $4.00 to $200.00 Retail 
sheets of paper the meter’s “pedigree” is tora aig to. #147 it cone T wpe Arr Be 
. producer: to 76 s 
entered—the size, the manufacturer, the & Ge ak” Weed, Keedie ies, ‘Sepphie hea 
- and Parts at reasonable pr 
premises it came from with the date, the Write for our 84-page catalogue, the only onee® 
r ‘ , 7 kivi in America, illustrating ferent styles 
number of years it was in service, the a oe difverent 
number of previous tests, and the date LUCKY 13 PHONOGRAPH COMPANY 
of each test. Beside the spaces for these | Export Dept. 46T, E, 22th Street, XN. Y., U. + Se 
ehiries there is column in which is 
printed a series of indices similar to the 
clock faces of a meter, and hands are I 
drawn on the diagrams to correspond to or 
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Water Pipes of Wood 
Continued from page 262) 
whose erection is car- 


pipe, the whole of 

ried out in the field, one may substitute 
short Jengths of machine-made wood 
stave pipe. That is, machine-banded or 
wire-wound pipe may be employed. Such 
piping may be obtained in diameters 
runging up to 24 inches, inside diameter, 


The lengths run from 8 to 24 feet, and 
ure provided with the collars and coup- 





lings necessary to their secure junction 

in the field. Such pipe is understood to 

be made for heads running up to 400; ° 

feet. The band, or wire, is secured to the | Keeps things from 

pipe by means of pressed-steel clips or | 4 ° 

staples or both. The _ sections, once g g t p 

banded, are dipped in melted asphalt and on 0 1€Ces 

then rolled in sawdust. The asphalt af-| The man with Garco-lined brakes 

fords protection, the sawdust makes it} doesn’t run around bumping ‘conti- 
ssible to handle the pipe. nental limiteds” off the track. He 

—— pi i top and 
Some of the more important installa- comes to a gentle, certain stop 


lets the trains go by. 

Throw on your brakes. Garco takes 
a tight grip that holds securely until 
released. 

The long asbestos fibre, strong wire 
reinforcing and special Garco Com- 
pound are much above the ordinary 


tions of continuous wood stave pipe are 
the following: At Atlantic City, N. J., 
a 48-inch line, 5 miles long has been laid 
across the salt marshes where metal pipe 
lines have failed. <A big piece of wood 
piping is the line laid for the Erie Con- 





struction Co. (a subsidiary of the On- in quality. 

tario Power Co. of Niagara Falls). The You'll realize that when your dealer 
whole line is about 1% miles long. The has lined your brakes with Garco, 
shorter half consists of 144-inch pipe and 

the longer half of 132-inch. Pretty big General Asbestos & Rubber Co, 
tubing. The maximum head in contem-! Charleston, S. C. 

plation was 150 feet. But there is a mile| NEW YORK CHICAGO PITTSBURGH 


which 











of continuous wood = stave pipe —o - 

forms part of a big hydroelectric devel- DO. 2 

opment on the White Salmon River and : 

which has the magnificent diameter of | BES TOS =a 
162 inches. Some pipe! It is carried on | mae hite LINING 
wooden cradles 414 feet apart, center to 

center. The weight of the contained 

vater is nearly 900 pounds per linear MANUFACTURED BY PUNCHING DIES 

foot of pipe. LIGHT AUTOMOBILE STAMPINGS 





E KONIGSLOW STAMPING & [QOL WORKS, CLEVELAND 





Checking Up the Gas Meter 


Continued from page 252 
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these on the meter under observation. 
In the initial testing operation the 
meter, attached to the prover, is under Friction Disk Dri 
conditions exactly the same as when 
in the home. In this first operation the — a 
= Has These Great Advantages. 
U” shaped water gage shows whether The speed can be instantly changed from 0 to 1600 
any gas is escaping from the meter box, | Without stopping or shifting belts. Power applied can 
. 3 be graduated to e, with equal safety, the smallest 
Care must be exercised in attaching the | or jargest drills within its range —a wonderful economy 
hose. Sometimes three minutes are nec- | '™ "me and great saving in drill breakage. 
essary to adjust it to the satisfaction of Send for Drill Catalogue 
the tester. W. F. & Jno. Barnes Company 
After this preliminary test the meters Established 1872 





are jg 1999 Ruby Street Rockford. Illinois 





opened to see how much repairing 





shetaee thay Sail’ inex the @aeeihanael THE SCHWERDTLE STAMP CO 
of light, medium, or full repairs. On the p——, S L STAMPS LETTERS & FIG 


_ es 





BRIDGEPORT CONN. 


tenth floor a force of men puts in the parts 











which the previous inspection showed corer - 
were needed. Upon the completion of pear nee 
repairs and a test of the meter for organ. flat, hoo 
soundness, a high pressure test is made. — iota 










Sometimes a leak is not detected by the 
“U" gage. When this happens the meter 
case is filled with water. No matter how | 

|} small the hole, it discovered. 
After soldering, another test is made for 
soundness. Ordinary meters have 50,000 
cubie feet of air passed through them to 






men 
ting, wire fences, steel posts, trolle —~F 
Souda, wire w » auto-to wing enblen » hor 


Illustrated Books Describing Uses, — 
American Steel & Wire Co.” ™"tiii¢ic0*" 


POWER BENDERS NEW ‘MODELS 






is soon 
























detect any defects, like a loose cog or a . pak. d, Aa « ‘ 
. . | 4 i} 1h 
buckle at any point. In the operation | bend from lin. to 8 io 
. ' Send for printed 
several meters are linked up together, We also manufac 
+ TEN other — 
with a connection to a master meter. Ses ee 
After this test there is a final one made American Pipe 





with the provers before the meters are 
sent to what is called in the building the 
State Department—a space on the ninth 
floor, on the east side of the premises, 
where inspectors of the Public Service| i 
Commission are at work. 
(Continued on page 266) 
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America’s leading automobile 
manufacturers recognize the 
demand for dependable, all-year- 
round engine cooling service and 
are successfully meeting this de- 
mand with the Harrison Radiator. 


The distinctive grace in the lines 
of Harrison equipped cars is the 
external expression of Harrison 
Radiator worth. 


Harrison Radiators are standard 
equipmenton Chandler Motor Cars. 


Harrison Radiator Corporation 


General Offices and Factory: Lockport, N.Y. 
General Sales Offices: Detroit, Michigan 






Original 
Hexagon 
Cellular 


Radiators 
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THE SHOE THAT HOLDS AGE 


$7-22 582° $900 & 310-20 SHOES 
FOR MEN AND WOMEN 


YOU GAN SAVE MONEY BY WEARING 
W. L. DOUGLAS SHOES 
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W. L. Dougl 


you: take no 


CAUTION.—Iinsist upon 


having W.L.Doug- 
las shoes. The name and priceis plainly 
stamped on the sole. Be careful to see 
that it has not been changed or mutilated. 


cg 
SOUTH BEND LATHES 








STRAIGHT AND GAP BED 


13 inch South Bend Lathe $385.00 
is * pd - = 483.00 
a6 ° o “ “ 550.00 
— = on - ms 735.00 
a oe ae = . 900.00 
— = os wa - : 1,250.00 
Over 25,000 in use. Est. 1906 


Send for Free Catalog 


SOUTH BEND LATHE WORKS 
421 Madison Street South Bend, Ind. 














“EXPRESS SERVICE 
NIASON’S NEW PAT. WHIP HOIS 


rost 40 foot lift 


ymparative 


By elevator 5 men, 50 bales of wool per hour 
By Mason's Whip 3 men, 90 bales of wool per hour 
One rope hoists, lower: and holds the load 


Manufactured by VOLNEY W. pPasce & CO., Ine. 
U.S. A. 


rovidence, R. L., a 


WELL? avs*° WELL 
ne of wn Cash or easy 
terms. | 


Many sty i sizes for all purposes 
Write for Circular. 


WILLIAMS BROS., 434 W. State St., Ithaca, N.Y. 


- ASBESTOS ~ 





Own a mach your 


es an 

















We ere miners and shippers of Crude Asbestos in any 

aritity We produce all grades at our world famous 
BELL ASBESTOS MINES in Canada. We also carry 
Ait ein yarns, weave cloths, and make all sorts o7 

sbestos products 

For anything you want in Asbestos, turn to 

KEASEEY & MATTISON COMPANY 
DEPT. S-! 


AMBLER, PENNA, U.S.A 
Owners of the world’s largest Asbestos Mines 


cost. 


highest paid, skilled 
the direction and supervision of experi- 
enced men, all working with an honest 
determination to make the best shoes for, 
the price that money can buy. 
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jhe best known 
shoes in the 
world. They are |= 
sold in 107 W.L. ¥}) ’ 
Douglas stores, sasnrnsereas 
direct from the factory to you at 
only one profit, which antees 
to you the best shoes that can be 
produced, at the lowest possible 
W. L. Douglas name and 
the retail price are stamped on 
the bottom of all shoes before 
they leave the factory, which is 
your protection against unreason- 
able profits. 
W. L. Douglas $9.00 and $10.00 shoes are 





absolutely the best shoe values for the 


money in this country. They are made of 
the best and finest leathers that money 
can buy. They combine quality, style, 
workmanship and wearing qualities equal 
to other makes selling at higher prices, 


They are the leaders in the fashion centers 
of America. 


The stamped price is W. L. 
Douglas personal guarantee that the shoes 


are always worth the price paid for them. 


The prices are the same everywhere; they 
cost no more in San Francisco than they 


do in New York. 


W. L. Douglas shoes are made by the 
shoemakers, under 


as shoes are for sale by over 9000 shoe dealers 


besides ourown stores. If your local dealer cannot supply 


other make. Order direct from factory. Send 


or booklet telling how toorder shoes by mail, postage free 


President 
W.L.Douglas Shoe Co, 
163 Spark Street, 
Brockton, Mass. 
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measure, payable after 
the clear un 
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Dept 380 Chicago, TLL. | 
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Checking Up the Gas Meter 
(Continued from page 264) 

Here there are twelve proving ma- 
chines identical in design with the ones 
used by the company. The inspectors, 
after verifying the company’s tests, ap- 


ply the seal of the commission at the top| = 


of each meter, near the upper edge of the} 
index. So strict are the regulations 
as to the use of the seal that inspectors 
are under instructions to carry their seal- 
ing irons home with them at the end 
of the day’s work. 

On this floor the meters are painted 
and placed in bays, according to the} 
ownership of the various gas companies 
throughout the city. On this same floor 
the prepayment or slot meters are tested. 

An important part of the testing op- 


erations is the examination of the dia- 
phragms. These are made of Austra- 
lian sheep leather—found by experience 


to be the best material for this purpose— | 
and are attached to the metal disks in 
measuring chambers. Generally | 
speaking, the disks and diaphragms con- 
stitute a kind of double bellows. The 
quantity of gas used measured by 
the number of times they fill and empty— 
consequently they must not leak in the 
slightest degree. 

Quality of leather and the exercise of 
all possible care in the manufacture of 
the diaphragms cannot prevent mishaps 
to them now and _ then. In severe 
weather meter will sometimes freeze, 
the leather. It turns 
white and gets hard. All diaphragms are | 
examined by an expert with a view to} 
learning the extent of the repairs that 
might be necessary. In the majority of 
the leather only needs softening. 
is accomplished by giving it a 
bath in Pennsylvania mineral oil heat- 
ed to a temperature of 110 degrees 
Fahrenheit. 

All new meters are tested for accuracy 
on the ninth floor. Great care is exer- 
cised in the adjustment of the tangent 
in the valve chamber. The tangent bears 
the same relation to the testing mechan- 
ism as a pendulum to a clock. Hence it | 
must be adjusted to a nicety, if the meter | 
is to meet the requirements set by the| 
Public Service Commission, which, it may | 
be added, guarantees the reliability of all 
meters upon which is has placed its seal} 
after a test for accuracy. 
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America’s Bid for the Gordon 
Bennett Cup 
(Continued from page 253) 
thus lessening wind resistance, they have | 
added 25 miles an hour to 125 miles an 
hour speed of the monoplane, and from 
30 to 35 miles an hour while it is racing 
at 175 miles an hour or more with flat- 
tened wings. } 

The body of this very remarkable plane | 
is of monocoque construction. In other 
words, it is made of thin strips of wood 
bound tightly with fabric strips laid in 
glue, the strips criss-crossing the under | 
layer each time that a layer of wood is 
applied. The pilot sits inside the ma-| 
chine completely enclosed by the doors 
which open on either side just back of 
the point where the wings cross the top of 
the body as though laid over it. 

The machine is powered with a special 
Hall-Scott racing engine of the Liberty 
Six 250-horse-power type, made by the 
Hall-Scott Motor Car Company of Berke- 
ley, Cal. Although the Dayton-Wright 
monoplane will probably be the lightest 
powéred entry in the Gordon Bennett 
race, its designers hope that the relative 
power and speed achieved will enable it 
to outfly heavier competitors. The effi- 
ciency of the motor is to be further in- 
creased by using a special synthentic fuel 
developed in the Dayton-Wright labora- 
tories. 

This unique monoplane will be flown in 
the races by Howard M. Rinehart, who 
with Milton C. Baumann, designed it. 
The plane is known as the “R-B,” derived 








|= contains Patent Office Notes. Decisions of 


| City. 


| Karl T. Reuter, 366 Pearl St., Manchesier, N. 





from Rinehart-Baumann. 
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F YOU HAVE AN INVENTION 
= which you wish to patent you can 
write fully and freely to Munn & 
Co. for advice in regard to the best 
way of obtaining protection. Please 
send sketches or a model of your in- 
vention and a description of the 
device, explaining its operation. 

All communications are strictly con- 
fidential. Our vast practice, extend- 
ing over a period of seventy years, 
enables us in many cases to advise 
in regard to patentability without 
any expense to the client. Our Hand- 
Book on Patents is sent free on re- 
quest. This explains our methods, 
terms, etc., in regard to Patents, 
Trade Marks, Foreign Patents, etc. 
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: interest to inventors—and particulars of re- 
= cently patented inventions. 


MUNN & CO., oPexiists 


= Woolwerth Building, NEW YORK 
= Tower Building, CHICAGO, ILL. 
= Scientific American Building, _ WASHINGTON, D. ¢. 


Hobart Building, 


Ue 





SAN FRANCISCO, CAL, 
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Annual Subscription Rates 
Scientific American Publications 


Scientific American (established 1845) one 

lonthly — (established 

one year $7.00 

Postage prepaid in United States and posses. 
sions, Mexico, Cuba and Panama. 

Foreign Postage 

Scientific American $1.50 per year additional. 

Scientific American Monthly 72c per year ad- 
ditional. 


1876) 


Canadian Postage 
Scientific American 75c per year additional, 
Scientific American Monthly 36c per year addi- 
tional. 

The combined subscription rates and rates toe 
foreign countries, including Canada, will be 
furnished upon application. 

Remit by postal or express money order, bank 
draft or check. 


Classified Advertisements 


Advertising in this column is $1.00 a line 
No less than four nor more than 12 lines 
accepted, Count seven, words to the line. All 
orders must be accompanied by a remittance 


ALUMINUM SOLDER 
TRY Pierman's “Selfiuxing’ Aluminum Solder, 
guaranteed practical. $1 per bar, by mail. Send cashor 
express order. Address A. N. Pierman, 1138 Broad St. 
Newark, N. J. 


BUSINESS OPPORTUNITY 
SUBSTANTIAL manufacturing corporation wan 
capable men to establish brauch and manage salesmen, 
$300 to $2000 necessary. Will allow expenses to 
more as explained. Address, Mr. Clemmer, 606 ¥. 
Eutaw St., Baltimore, Md. 


FOR SALE 
PATENT rights for automatic, continuous indicator 
of CO and O in boiler stock gasses. Address “Ind: 
cator,”’ care SCIENTIFIC AMERICAN, 


HELP WANTED 
PATENT Office Draftsman. State experience and 
salary desired, Munn & Co., 233 Broadway, New York 

















PATENT FOR SALE 
PATENT No. 1,330,657 for sale, covering “Combine 
tion Tool and Lock,” vention being a lock for bicyele 
and other vehicles and at the same time serving a# 
p ir of pliers, screw d iver, and wire on. 











WANTED 
SMALL Water Wheels and Water Motors to be mane 
factured on royalty basis by long-established Central 
Massachusetts Plant having complete facilities. Bot 
117, SCIENTIFIC AMERICAN. 


INVENTORS ADVISORY COUNCIL 
ASSISTS you ateach step. Report by graauate mt 
chanical, electrical engineer, 25 years’ practice; on phase 
of your invention. $15.00 up. 440-1777 Broadway, N.Y 


INnNSYDPoDE TYRES 


prevent p inner joe and bie auto tires. ote wa al 
American Accessories Co. Dept. 8 _ Cincinnati, Ohio 
IDEAS FOR INVENTORS 


My Book 

INVENTORS UNIVERSAL EDUCATOR a 
Illustrates 950 Mechanical Movements and Perpetual Motion, sie 
ions of courts on Patent cases and valuable advice on choice of atterse® 


, $2.00 postpaid everywhere 
FRED G. DIETERICH, 661 Ouray Bidg., Washington, D.C 
ae 


———— 


HANDY MAN’S WORKSHOP AND 
LABORATORY 


Compiled and edited by A. Russell Bond. 6x84 
inches. Clith. 467 pages. 370 illustrations, 
by mail, $2.40. 

A compilation of hundreds of valuable sugge® 
tions rom 4 ingenious ideas for the mechanic and 
those mechanically inclined. The suggestions a 
practical and the solutions to which they refer are 
of frequent occurrence. It may be rega 
the best collection of ideas of resourceful me 
published. c C0. 

SCIENTIFIC AMERICAN PUBLISHIN 
Woolworth Buiding New York 
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R. J. Reynolds Tobacco Co., Winston-Salem, N. C. 


As a matter of fact 


Your first R-E-A-L cigarette 
pleasure will come with Camels 








OU’LL swing into the Camel procession as easily and 

as delightedly as any of the thousands of smokers who 
have found these cigarettes an absolute revelation in qual- 
ity, in refreshing flavor, in mellow mildness and in body! 
Camels win your favor right from the beginning ! 


Camels are unlike any cigarette you ever puffed. They 
are a creation—an expert blend of choice Turkish and 
choice Domestic tobaccos. As sure as you are a foot high 
you will prefer Camels blend to either kind of tobacco 
smoked straight! They are so delightful, so unusual in 
every way you consider a cigarette! 


You get chummy with Camels! They fit in with your 
cigarette desires just one hundred per cent! Your most 
exacting cigarette wish will be answered every time you 
light up a Camel. The satisfaction they impart to 
smokers is simply joyous. 


And, Camels will not tire your taste! Smoke 
them liberally—always with keen relish! And, 
Camels leave no unpleasant cigaretty aftertaste 
nor unpleasant cigaretty odor. 


You'll prove out our enthusiasm when you 
compare Camels with any cigarette in the world 


Camels are sold everywhere in scientif- 
ically sealed packages of 20 cigarettes for 
20 cents; or ten packages (200 ciga- 
rettes) in a glassine-paper-covered car- 
ton. We strongly recommend this carton 
for the home or office supply or when you 
travel. 
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Stock EXCHANGE 
New York 


...and at the Stock Exchange 
New York 
cA fact: 

Here in the very heart of Wall Street, 
Fatima leads. And at the Stock Ex- 
changes of Boston and Philadelphia, 
Fatima is also the largest seller. 


FATIMA 


A Sensible Cigarette 
WHY? e 
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and Repair 


By Major Victor W. Page, U. S. A. 


Formerly of the Aviation Section 





s of internal combustion engine construction, maintenance and 

iir, fills the need as no other book does. The matter is logically 

arranged; all descriptive matter is simply expressed and copiously illus- 

trated, so that anyone can understand airplane engine operation and repair 

ithout previous mechanical training. This work is invaluable for 
lesiring to become an aviator or aviation mechanician. 


To treatise, written by a recognized authority on all of the practical 
s c 3 


The latest rotary types, such as the Gnome Monosoupape and LeRhone, 
are fully explained, as well as the recently developed Vee and radial types. 

Invaluable to the student, mechanic and soldier wishing to enter the avia- 
tion service. 

Not a technical book, but a practical, easily understood work of reference 
for ail interested in aeronautical science. 





600 octave pages. 253 specially made engravings. 
$3.00, by mail $3.20 





SCIENTIFIC AMERICAN PUBLISHING COMPANY 
233 BROADWAY, NEW YORK 
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A Queer Visitor in the Garden | 


Continued from page 255) 


the dandelions; when he reaches the 
vegetable garden even the rhubarb leaves | 
disappear; and when he lands among 
the flowers he is equally impartial. 

Yet though he is a gormand he is not 
nearly so destructive as the legions of his 
tiny brothers, the garden slugs. Arioli- 
max is big and easily found, easily kept | 
away. Lime or salt is fatal to him. 
When he encounters either he perishes 
miserably, the salt especially making a 
dreadful mess of him: he disintegrates. 
A sprinkling of dry lime around a flower 
or vegetable bed usually will protect it 
except in wet weather. Even dry sand 
makes a fairly effective barrier, difficult 
for the invader to cross, 

Though not much of the life history of 
this creature is shown in the garden, 
something additional is disclosed in the 
The young are met early in the 
spring and doubtless the eggs are laid 
by the adult among the leaves and pro- 
tective debris of the forest floor. When | 
first hatched the young are like the par- 
ent but very small; but they grow rap- 
idly and by the end of May they are 
about an inch in length. They are colored 
like the adults but are shorter and thicker 
in proportion to their length. Their mis- 
sion in life seems to be merely to eat and 
grow, and they do both tremendously, ar- 
riving shortly at the size of their levia- 
than parent; and when the rains of au- 
tumn trickle through the firs they are 
ready for a_ six-foot-an-hour pilgrimage | 
into the garden. 
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NEW BOOKS, ETC. 
BATTLEFIELDS OF THE MARNE. 1914. 

Milltown, N. J.: Michelin Tire Co., 

1920. Svo.; 292 pp.; illustrated; mays 

und plans, 

Combining a history and a tourists’ guide, 
this handbook transforms a tour into a_ pil- 
grimage, and makes the very ruins tell their | 
absorbing stories. The fine finish of paper | 
used brings out well the strikingly artistic | 
effect of the hundreds of illustrations. Fol- | 
lowing practical information that will greatly | 
further the convenience and comfort of the | 
traveler, a tour is outlined for the Ourcq, the | 
marshes of Saint-Gond, and the pass of | 
Revigny. The plans and maps are skilfully 
drawn and colored, 


woods, 


THE STANDARD ELectricaL DicTIONARY. 
By T. O’Conor Sloane, A.M., E.M., 
Ph.D. Addition by A. E. Watson. | 


New York: The Norman W. Henley | 
Publishing Company, 1920. 8vo.; 767 
pp.; illustrated. 

In its 1920 edition, this well-known refer- 


ence work carries a substantial supplement 
containing the very latest developments of 
electrical science. There are 6,000 terms 


briefly defined; but the definition is imme 

diately followed by a popularly-worded expla- | 

nation that may run to several hundred words. 

These little articles are further amplified by 

hundreds of cuts and diagrams, th> whole 

constituting an encyclopedic expos tion of 
modern theory, experimentation and engineer 
ing. 

YPRES AND THE 
town, N. J.: 
Svo.; 139 pp.; 
plans. 

Ypres, dominated by low hills, was the 
theater for some hot work during the war. | 


SATTLES OF YPRES. Mill- 
Michelin Tire Co., 1920. 
illustrated; maps and 


| Succeeding situations are here diagrammatic- 


ally outlined for us. We find a clear account | 
of the first and battles, the allied | 
offensive of 1917 in its six phases, and the | 
German attacks of 1918. The material, richly 


second 
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RHEIMS AND THE Batt es For Its Possgs- 
sion. Milltown, N. J.: Michelin Tire 
Co., 1920. S8vo.; 176 pp.; illustrated: 
maps and plans. : 
The bombardment of Rheims and the wanton 

wrecking of its imposing cathedral form one 

of the most unforgetable chapters of the war, 

After seeing the plans and pictures of thig 

excellent guide, we seem to have been actually 

over the ground. Both the student of the war 
and the tourist will find this a work wel 
worth possessing, 


LitteE BrerorE AND DuRING THE Wag, 
Milltown, N. J.: Michelin Tire Co., 
1920. Svo.; 64 pp.; illustrated; maps 
and plans. 

Lille, another old historic town, has a page 
devoted to its history. How it fell in 1914 
and how it was delivered after a four years’ 
ecenpation is told in maps and text The 
town is covered in four itineraries with very 
exact directions to the tourist, aided by plang 
and embellished by pictures of buildings, mon- 
uments, and works of art. 


Sorssons BeErFoRE AND DuRING THE Wap, 
Milltown, N. J.: Michelin Tire Co, 
1920. Svo.; 64 pp.; illustrated; maps 
and plans. 

This guide follows the same admirable ar- 
rangement of others in the series, giving first 
the chief historical events and a descriptive 
summary, followed by the incidents of the Ger- 
man occupations and evacuations and the life 
of the place during the thirty months’ siege, 
The traveler is conducted to and through the 
cathedral, through the badly-damaged quar- 
ters of the town, by ruined churches, and 
finally to the surrounding scenes of desolation 
left in the wake of battle. 

AMERICAN GuipE Book TO FRANCE AND 
Irs Batrierietps. By E. B. Garey, 
U.S.A., O. O. Ellis, U.S.A., and R. V. D, 
Magoffin, Ph.D. New York: The Mae- 
millan Company, 1920. Svo.; 331 pp; 
illustrated ; maps. 

As Major General Leonard Wood says in his 
foreword, “The names of the authors guarantee 
not only its practical value as a_ traveler's 
guide, but its dependability in matters of civil 
and military history.” The book avoids the 
interminable detail of the ordinary guide, for 
various and good reasons; but it answers most 
questions on, the mechanics of travel, sketches 
the terrain of the war with especial reference 
to American participation, and furnishes fact 
and figures in common demand. Our soldiers 
and their friends will find the account of op 
erations and the Division Histories of the 
greatest interest. The pictures and folding 
maps deserve a specific word of praise 
THE DeEsiGN oF ALTERNATING CURRENT 

MacHINerRY. By James R. Barr, AM 

LE.E. and R. D. Archibald, B.Sc. New 

York: Isaac Pitman and Sons. 8vo; 

496 pp.; 340 illustrations; 17 folding 

plates. 

This substantial work, a companion volume 
to Barr’s “Direct Current Electrical Engineer 
ing,” first considers complex wave forms and 
harmonic analysis; transformers, alternator 
and converters receive a very full treatment; 
mechanical features, insulation, efficiencies, 
tests and losses are dealt with from a prac 
tical point of view and, in addition to ample 
illustration throughout the text, there afe 
sixteen folding plates that ably reveal the 
construction of the various devices. 
AUTOMOBILE BATTERY CARE AND REPAR 

By Harold P. Manly. Chicago: Freé 

erick J. Drake and Company, 1920 

16mo, ; 335 pp.; illustrated. 

Wherever starting, lighting and ignition Te 
pairs are made or storage batteries handled, 
whether in the shop or the public or private 
garage, this compact handbook wi'l prove its 
worth. It is a manual for the workman whose 
aim is to turn out satisfactory work without 
lost motion or wasted time: it makes him 
intimately acquainted with the lead-acid bat 
tery and operating conditions, with charging 
equipment, and with the best method of test 


illustrated, is so arranged as to make easy a and repair. 


two-day visit to the town and the salient, and 

covers all features of interest. 

VERDUN AND THE BATTLES FOR Its PoOssEs- 
sion. Milltown, N. J.: Michelin Tire 
Co., 1920. Svo.; 112 pp.; illustrated; 
maps and plans. 

Verdun took some of the mightiest hammer- 
strokes of the German army. The battles 
| for its possession may be understandingly fol- 
lowed by means of the plans of the great of- 


diers helped to clear Verdun, and a noteworthy 
picture is the panoramic view of the battle- 
field as seen from a German, observation post. 
Theru is a good plan of the city, many scenes 
from its streets, and folding maps that show 
fine detail, 





fensives given in this guide. Our own sol- | 


| Forests, Woops AND TREES IN RELATION 
| To Hyarene. By Augustine Henry, 
M.A., F.L.S., M.R.LA. New York: 

?. Dutton and Company. S8vo.; 314 

pp.; illustrated. 
| The economist, engineer and physician, to 
say nothing of the general reader, are insuff- 
ciently informed regarding the influence at 
trees on climate, water flow, soil erosion, 
the purity of air and water. While this work 
is specifically concerned with reforestation 2 
| Great Britain, the information and general 
principles are largely applicable to eur owl 
needs, and should benefit American readett 
Among other branches of the subject it takes 
up sanatoria sites, town parks, and conditions 
affecting the planting of water catchment areas 
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‘ES- 
7 “Built U Standard” 
me t Up to a otandar 

one 
this Dorris Motor Car Company points to perfection 
ally . « . . . . 7 
wa in engineering as the basis of the universal satisfaction 
well . 

afforded Dorris Truck owners. 
Vs . . . . - . 
Co. In building up to this high standard, Dorris en- 
Bi gineers were consistent from the start, and permitted no 
1918 let-down in their insistence on quality. 
“The Timken-Detroit Axles are used in Dorris Trucks as 
plane well as in 59 other well-built and well-known American 
mnon- 
motor trucks. 

. — Abbot- Collier Hendrickson National Southern 
naps Downing Dart King-Zeitler Nelson & Standard 

— Acason *Denby Kissel LeMoon Sterling 
_ Ace Diamond T Kleiber New England Sullivan 

first Acme Dorris Koehler Oneida Tegetmeier & 
‘nein *Ahrens-Fox Equitable Lewis-Hall Paige-Detroit Riepe 

‘Gan Armleder Facto Maccar Parker Tower 
e life Atterbury Fageol Master Rainier Walker-Johnson 
siege, Available Federal Menominee Sandow Ward LaFrance | : 
» in Brinton G. M. C. Michigan *Seagrave White Hickory 
quar- Brockway Garford Hearse Selden Witt-Will 

and Chicago Gary Minneapolis Service Wilson 
lation Clydesdale Hahn Moreland Signal Siront Aalae 

AND THE TIMKEN-DETROIT AXLE COMPANY, Detroit, Michigan 
V.D. 
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THE Turkish Ggarette 






Every day MURADS are held 
higher in the estimation of the men 
who smoke them. 





They are the standard of Taste. 

They never disappoint—never 
tail—never change— 

They are 100% pure Turkish to- 
bacco—of the finest varieties grown. 





You are proud to smoke them 
in any company—on any occasion. 


They are the largest selling high- 
erade cigarette in the world. 


The cigarette smokers of America 
DO prefer Quality to Quantity. 
“Judge 
for 


Yourself—!”’ 


Mgrgysos Makers of the Highest Grade Turkish 
and Egyptian Cigarettes in the World 





